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THE BASE of a Huntercraft Candelabra Model 8008 (shown below) re quires, with Formbrite, only a finish buff. The base is “rae 


two drawing operations. The deeper drawn candle cups, 


also of Formbrite, 


need only a light cutting with Tripoli and a finish b 


It’s easy to get a jeweler’s finish with Formbrite 





HUNTERCRAFT Table or Wall Candelabra 
Model 8008, one of 30 fine brassware items 
in the line of Huntercraft Originals. 


HE production of Huntercraft Orig- 
pied agence a nationally distributed 
line of fine brassware—has grown from 
a basement hobby to a thriving new 
business in less than 5 years. 

The Hunter Machine Service Com- 
pany of Racine, Wisc., began manu- 
facturing Huntercraft Originals on a 
commercial scale in 1951, using ordi- 
nary soft forming brass. To get the 
gleaming j jeweler’s finish required, pol- 


For more information, 





“Formbrite cut polishing cost and time dramatically—wa: 


a major factor in keeping our small business alive... and 


growing, 


ishing time and costs were high. In 
fact, they were so high that the young 
company found it impossible to bring 
their prices into line with competition. 

In 1953, they tried Formbrite 
Anaconda’s  superfine-grain drawing 
brass. The polishing bottleneck was 
broken and production soared — unit 
costs went way down. According to 
Ralph E . Hunter, owner and pre sident 
of Bunter Machine Service Co., Form- 
brite was a major factor in keeping the 
company alive and enabling it to go 
on to become a stable, growing busi- 






says Ralph E. Hunter of Huntercraft. 


ness. The finish obtained so easily on 
Formbrite, he adds, is superior to that 
achieved on ordinary drawing brass. 
Formbrite is a premium product «t 
a nonpremium price. 
yourself how its superfine-grain, excel- 
lent drawing properties, strength, al 
scratch-resistance can help you mah 
a better product at lower cost. Writ 
for Publication B-39. Better yet, : 
for a sample or a trial batch. to ha 
The American Brass Co.., 
20, Conn. In Canada: 
ican Brass Ltd., New Toronto, Ont. 


ve uu SUPERFINE-GRAIN DRAWING BRASS 


an an ANACONDA product 


made by The American Brass Company 


turn to Reader Service Card, Circle No. 468 


Find out for 


Waterbur 
Anaconda Ame! 
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INCO. Nickel Alloys 


TREAGE MARE 


In wrought Inconel “Neu-pot”, KLK Manufacturing Company, Logansport, Indiana, treats small 
parts faster. For information about the “Neu-pot” write Rolock, Inc., Fairfield, Connecticut. 


Treated in wrought Inconel pots, 





volume goes up, pot replacement down 


These parts are done to a turn ... in 
nice time, at low cost. 

That’s because the salt bath is con- 
tained in a Rolock “Neu-pot” made 
of wrought Inconel* nickel-chromium 
alloy. 


KLK Manufacturing Company re- 
ported that unlike most “pot” materi- 
als, Inconel alloy retains original heat 
transfer characteristics throughout its 
useful service life. With it, loads can 
be hurried along as rapidly as good 


practice permits. Volume goes up, cost 
per piece down. 


Long pot life lowers cost, too 


In this installation, KLK goes on to 
say, Inconel nickel-chromium alloy also 
substantially increases pot life. They 
report that former pots gave, at best, 
only six weeks service. Their first 
Inconel “Neu-pot” lasted almost 5 
times longer. 


In overall pot expense KLK saves 


50 percent by using wrought Inconel 
alloy. The company also realizes a ma- 
jor reduction in down-time. Both sav- 
ings are reflected in the cost per piece. 
Is high sustained heat, or heat plus 
severe corrosive conditions your prob 
lem? If so, look into Inconel. Write for 
the Inco booklet, “Keep Operating 
Costs Down As Temperatures 60 
Up.” 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


*Registered Trademark 


Inconel ...» for long life at high temperatures 


For more information, turn to Reader Service Card, Circle No. 551 
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A MODIFIED POLYETHYLENE shows remarkable improvements in physical 
properties after radiation treatments. Degree of property 
improvement is said to be greater than that obtained by irradiation 
of unmodified polyethylene. As wire insulation — the only 
form in which it is currently available — the plastic can be 
dipped in molten solder at 600 F without being affected. A high- 
density polyethylene modified and irradiated by the new process 
will soon be available. 


NEED FOR CREEP TESTS MAY BE ELIMINATED by new parameters providing a 
direct relationship between hot hardness and creep and stress- 
rupture properties. Not yet published, these parameters are 
Said to hold up well for relatively pure metals. Now it must 
be determined whether they also hold for the more complex 
high temperature alloys. 


A NEW ALUMINUM BRONZE ALLOY containing about 12% manganese will soon be 
produced in this country. Developed in Great Britain, the alloy 
reportedly has outstanding castability. Other design advantages 
over conventional aluminum bronzes include lighter weight 
and improved strength. 





NEW ALLOYS WITH A TUNGSTEN BASE have been developed to the point where 
Sample turbine blade castings are being produced. With melting 
points and recrystallization temperatures appreciably higher 
than those of present nickel=- and cobalt-base superalloys, 

. they reportedy withstand operating temperatures hundreds of 

Vy degrees higher than can now be tolerated. 


METAL PIPING LINED WITH SINTERED BASALT — a constituent of volcanic rock 
with a Mohs hardness of 8 to 9— is a product of Czechoslovakia 
that may soon be available here. The basalt is fused to the 
inner surface of the pipe to provide extreme resistance to abrasion, 
acids and other chemicals. The material is also produced in 


ne Slabs, bricks and special shapes. 
ma- 


sav: 


A "BOILABLE" THERMOPLASTIC SHEET, a modification of existing styrene- 
slus acrylonitrile-butadiene blends, has been developed. The 

= calendered sheet has a heat distortion point (246 psi) of 

for 215 F — about 30 degrees higher than previous grades. According 
ing to present plans, the sheet will also be available with thin 

Go overlays of a new grade of copolymer blended sheet which resists 

ork water spotting. 

Inc. : ath 
AY SILVER PLATING OF COPPER WIRE by a new low current density process is 
said to result in a remarkable degree of adhesion and in 
uniformity of thickness within 1%. The high adhesion allows the 


PCE. 
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thickness. 

ALUMINUM ALLOY HAND FORGINGS can now be produced with low internal 
stress, reducing machining and straightening time, as the 
result of a new tempering process. The process may be adaptable 
to the stress relief of die forgings if current investigations 
pan out. 

NEWEST OF THE FLUORINATED ELASTOMERS — a linear copolymer of vinylidene 
and hexafluoropropylene — produces vulcanizates that are 


strong and elastic after prolonged exposure to air, oils and 
corrosive chemicals near 600 F. Still in the development stage, 
the elastomer has ozone resistance and weathering properties 
that make it promising also for low temperature applications. 


A NEW HIGH STRENGTH ZIRCONIUM ALLOY (4% tin, 1.6% molvbdenum) can 
be readily rolled at 1470 F and has four times the creep strength 
of pure zirconium at 950 F. The alloy can be heat treated to a 
strength of 140,000 psi, is harder air quenched than water 
quenched. 


THE NEW LINEAR POLYMERS are being studied for use as tire yarns. 
Polyethylene and isotactic polystyrene, polypropylene and 
polybutylene (melting points from 266 F to 450 F) can all be 
meltspun and, by appropriate drawing, given substantial 
tenacities. Simple treatments introduce enough amino groups 
to facilitate curing and adhesion to rubber. 


ALUMINUM-TIN ALLOY STRIPS can now be bonded to steel strips for 
automobile shell bearings without the preparatory step of 
aluminizing the steel. The bonding is done by rolling under 
pressure until the composite strip is reduced 50% in thickness. 
Process may be carried on at room temperature, but is more 
efféctive at about 400 F. 


STRONGER ENGINEERING MATERIALS may have been brought closer by a 
new technique for observing the motion of dislocations — the 
defects responsible for weakness — that occur in crystalline 
materials such as metals and ceramics. The technique involves 
the use of an etching solution and crystals of lithium 
fluoride. 


A HEAT-SEALABLE POLYESTER FILM can be used to protect documents and 
instruction sheets. Paper is sandwiched between two layers of film 
and by use of heat and slight pressure, the polyester impregnates the 
paper. Film provides chemical and weathering resistance, as well as ~ 
strength. 
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New Literature 


Steel Rings. Alco Products, Inc., 16 pp, 
illus. Handy chart showing, in 8-in. di- 
visions, weights for rings from 1 to 
145 in, overall dia. Shows the compa- 
ny’s manufacturing facilities and 
gives applications for ring forgings. 

(1) 
Tool Steels. Allegheny Ludlum Steel 


Corp., 204 pp, illus. Latest informa- 
tion on tool steels, Data on types, 


properties and applications. Chapters 
are devoted to such items as: selecting 
the proper steel; tool steel products; 
and working tool and high speed steels. 
Also contains reference tables. (2) 


Aluminized Wire. American Chain & 
Cable Co., Inc., Page Steel & Wire 
Rope Div., 6 pp, illus., No. DH-537. 
Describes the company’s line of alumin- 
ized products and gives physical prop- 
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erties and miscellaneous 


app 
involving corrosion and high 0; 
temperatures. ry cial 


(od) Spé 
Testing Machine. Riehle Test : 
chines Div., American Machin Mt a4 
als, Inc., 8 pp, illus., No. ] 
Describes a testing machine 
and stress-rupture tests. 1 


Welding. Babcock & Wilcox ‘ 

lar Products Div., 12 pp, i 
’R-543. “Heat Treatment 
Hardening Alloys on Welding, 
appeared in the Oct 55 Welding 
nal. Data on postweld heat treatme, 
and the influence of weld preh 
temperature on hardness and n 
structure of heat treated welds 


Chrorm 
hardening alloys. (5) llus 
Rhodium Electroplating. Baker & (Co, = 
Inc., 20 pp, illus. Shows applications 
of rhodium plating and discusses 
physical properties of the metal. Gives Conta 
a step-by-step procedure for rhodiun al C 
plating. Table lists physical properties ard 
of the metals of the platinum group, avail 

(6) palla 
Nickel-Lined Pipe. Bart Mfg. Corp., 8 pers 
pp, illus. Gives fabrication techniques — 
and information on applications of Weld 
nickel-lined pipe and fittings in th Indu 
paper, chemical, pharmaceutical and type: 
food industries. (7) acti 
Investment Casting. British Industries f fils 
Corp., 28 pp, illus. Contains a com- tion 
plete review of the development, oper- meta 
ation and application of a new invest- Chen 
ment casting process. Write to Dept. Pont 
PR-10, Shaw Process Development Div 
Corp., 80 Shore Rd., Port Washington, tn 
N. Y. tests 
Wood Adhesives. Catalin Corp. of ties 
America, 8 pp, illus. Information on Titer 
urea, modified urea, phenolic and re- ph 
sorcinol wood adhesives. Discusses Con’ 
formulation, mixing, spreading, bas 
sembly time, temperature, pressur pe ed 
and cure time. Brief discussion of th appl 
moisture content of wood to be bonded old 

(3) 

pau 

Tefion Products. Chicago Gasket Co., 4 
pp. Description of the uses, specifica- wes 
tions, applications and properties of PTO 
Teflon tape, cementable and plain Tef- ~ 
lon sheets, plain and cementable Tef- Bol 
lon-coated fiberglas, Teflon rods, tubes oer 
and cements. (9) mol 
Induction Hardening. Cincinnati Milling 
Machine Co., 4 pp, illus. Describes an se 
induction hardening machine, outlin- < 
ing its operation with respect to tool oa 
changes, maintenance, installation and pan 
machine life. Includes weierooaar Pr cab 

(1 

sels 

Printing Inks. Claremont Pigment Dis- pat 
persion Corp., 2 pp, No. 3845. Lists 
properties and uses of the company’s Ref 
line of printing inks designed for dec- fra 
orating treated culnsthliane film. se 
Gives shipping information on color, con 
price, packing and delivery. (11) ns 
Cap Screws. Cleveland Cap Screw Co., | ol 
4 PP. illus. Describes cap screws made art 
of heat treated alloy steel in sizes 
from 4 to 1% in. Also listed are but- Phi 
ton head socket screws, shoulder CO 
screws, pressure plugs and hex socket Ne 
screw keys. (12) ph 


ne 
SC) 
it} 


atl a a 


ee 





Special Alloys. Niagara Falls Smelting 
& Refining Div., Continental Copper 
eel Industries, Inc., 6 pp. Infor- 
n on aluminum bronze harden- 
-< boron manganese aluminum alloy, 
50 -. nickel copper alloy, and chromi- 
Juminum and vanadium-alumi- 
lloys. (13) 


Lock Fasteners. Continental Screw Co., 
{ pp, illus. Application data on vari- 
ous sizes and shapes of Nylok self 
locking screws and bolts for such prod- 
ucts as lawn mowers, faucets, door 
handles and washing machines. (14) 


Ww * 


ma 


Chromium Plating. Dawson Corp., 4 pp, 
‘lus. Describes the Riedel barrel chro- 
mium plater which is said to plate 8 
to 10 Ib of material every 5 to 10 min. 


(15) 


Contacts, Rivets. Deringer Metallurgi- 
cal Corp., 4 pp, illus. Lists 300 stand- 
ard electrical contacts and_ rivets 
available in silver, gold, platinum, 
palladium, brass, steel, aluminum, cop- 
per, and precious and base metal al- 
loys. (16) 


Weldments. Dresser Mfg. Div., Dresser 
Industries, 8 pp, illus. Shows various 
types of weldments and rings manu- 
factured by the company. Principles 
of flash welding, along with cross sec- 
tion photos of flashwelds on various 
metals, are also given. (17) 


Chemical Resistance of Rubber. E. I. du 
Pont de Nemours & Co., Elastomers 
Div., July °56 Neoprene Notebook 
No. 70, tells how the rubber industry 
tests and evaluates chemical proper- 
ties of elastomers. (18) 


Titanium Organics. E. I. du Pont de Ne- 
mours & Co., Pigments Dept., 8 pp. 
Contains information relating to the 
use of titanium esters, titanium chel- 
ates and titanium acylates. Suggested 
applications for titanium organics in- 


cludes coatings and heat resistant 
paints. (19) 
Plastics Fabrication. Durable Formed 


Products, Inc., 16 pp, illus. Informa- 
tion on the fabrication of Plexiglas, 
Boltaron, Royalite and Styron by vac- 
uum forming. Data on low pressure 
molding of glass-reinforced polyester. 


(20) 


Laminated Plastics. Formica Co., 20 pp, 
illus. Lists composition, and physical 
and dielectric properties of Formica 
laminated plastics. Discusses use of 
copper clad laminates for printed cir- 
cuits. A comparator chart helps in the 
selection of the proper laminate for a 
particular application. (21) 


Refractory Products. J. H. France Re- 
fractories Co., 4 pp, illus, No. 200. 
Seven technical data tables on the 
company’s firebrick, Corindon brick; 
refractory, insulating and special cast- 
ables; high temperature mortars and 
plastic firebrick. Product applications 
are included. (22) 


Phenolic Compound. General Electric 
Co., Chemical Materials Dept., illus., 
No. CDC-324. Automatic molding ap- 
plications of GE’s one-stage phenolic 
molding compound, G-E 12902, are de- 
scribed, Curing characteristics and 
ther technical data are given. (23) 


Silicone Selector. General Electric Co., 
Silicone Products Dept., 4 pp, illus., 
No. AA 24 E. Lists major categories 
and properties of silicone compounds. 
Cross references to AMS and ASTM 
specifications are included. (24) 


Metal Fabrication. Grotnes Machine 
Works, 20 pp, illus. Information on the 
Grotnes method of expanding, shrink- 
ing and rolling metal. How the method 
started; its principles and practice; 
and how it is used in industry. (25) 


Fasteners. H. M. Harper Co., 24 pp, 
illus., No. 613. Dimensional and appli- 
cation data on special fasteners. Case 
histories of parts redesigned by Har- 
per show engineering drawings. (26) 


Polyester Resins. Interchemical Corp., 
Finishes Div., 8 pp. Summary of phys- 
ical properties and suggested end uses 
of rigid, resilient, flexible, low vola- 
tile and nonvolatile, and fire retard- 
ant polyester resins and accessory 
products. (27) 


Weld Deposit Study. International 
Nickel Co., Inc., 7 pp, illus. Reprint 
from June ’56 Welding Journal show- 
ing results of impact and fatigue 
strength tests conducted on low alloy 
nickel-molybdenum-vanadium weld de- 
posits in the as-welded, stress relieved, 
quenched and tempered, and annealed 
conditions. (28) 


Steel Tubing. Jones & Laughlin Steel 
Corp., 4 pp, illus. How cold drawn 
Electricweld steel tubing is made. 
Shows applications of the tubing in 
various parts and assemblies. Gives 
specifications and discusses chemistry, 
mechanical properties, annealing and 
finish of the product. (29) 


Aluminum Wall Chart. Kaiser Alumi- 
num & Chemical Corp., 4 pp, illus. 
Wall chart identifying Aluminum 
Assn. color codes for 32 aluminum rod, 
bar and wire alloys. Can also be in- 
serted in a three-ring binder. (30) 


Metal Powder Bearings. Keystone Car- 
bon Co., 30 pp. Catalog on plain, 
flanged and spherical bearings and 
thrust washers; and cored and solid 
bars and plates. Gives diameters and 
lengths. (31) 


Microlite Insulation. L. O. F. Glass Fi- 
bers Co., 4 pp, No. WML-5. Thermal 
and acoustical performance charts. 
Gives -a brief description of how Nic- 
rolite is made, and what it is made of. 
Application data for heating and air 
conditioning systems, mobile homes 
and appliances. (32) 


Casting Design. Meehanite Metal Corp., 
64 pp, illus, Information on certain 
basic fundamentals of casting design 
and how they are influenced by foun- 
dry practice. Discusses pattern mak- 
ing, and the nature, behavior and 
characteristics of the metal in the 
mold. (33) 


Cobalt. Metallurgical Resources, Inc., 
8 pp, illus. Discusses the use of cobalt 
alloys in atomics, automation and 
aviation. Gives a brief history of the 
uses of the material and discusses its 
manufacture and consumption. (34) 


Splicing Kit. Minnesota Mining & Mfg. 
Co., 4 pp, illus., No. 90-B1. Instruc- 
tions and application information for 


“Scotcheast” brand splicing kit. A 
chart outlining the electrical and 
physical properties of “Scotchcast” 
epoxy resin is included. (35) 


Barrel Finishing. Norton Co., 76 pp, 
illus., No. 501. Information on types of 
barrels, selection of abrasives, clean- 
ers, time cycles and other facts about 
barrel finishing. Case histories of de- 
burring, finishing for plating and 
forming of radii to blueprint specifica- 
tions. (49) 


Tubing Data. Parker Appliance Co., 
Tube & Hose Fittings Div., 8 pp, illus., 
No. 4305. Charts and tables to aid in 
proper selection of tubing—size, wall 
thickness and material—for various 
operating conditions. Factors consid- 
ered are flow requirement, pressure, 
severity of service and temperature. 

(36) 
Vinyl Electrical Tapes. Permacel Tape 
Corp. Describes the qualities and ap- 
plications of electrical pressure-sensi- 
tive tapes made of a specially formu- 
lated vinyl. (37) 


Pressure-Sensitive Adhesive. Pierce & 
Stevens Chemical Corp., 2 pp. General 
description of a pressure sensitive ad- 
hesive, called C-9199. Gives applica- 
tion data and information on coverage, 
storage, handling and safety precau- 
tions. (38) 


Plastics Laminate. Russell Reinforced 
Plastics Corp., 1 p. Physical and elec- 
trical properties of two grades of 
glass fiber-polyester laminates. Lists 
color, sheet sizes, thickness and 
weight per sq ft. (39) 


Metal Stampings. J. H. Sessions & Son 
Co., 4 pp, illus. Designed to slip into 
a file drawer, folder contains informa- 
tion on standard and special metal 
stampings, and assemblies for finished 
products. Describes stamping facilities 
available at the company. (40) 


Stainless Steel Tubing. Superior Tube 
Co., 3 pp, illus., No. 2. Describes Wel- 
drawn tubing. Sizes are listed in a 
table of analyses and production lim- 
its. A photomicrograph shows junc- 
ture of parent metal and weld area in 
the tubing. (41) 


Bolts, Nuts, Screws. Sterling Bolt Co., 
illus. Purchasing data on bolts, nuts, 
screws, washers and miscellaneous 
metal fasteners. Gives standards, 
weights and design information (42) 


Tin. Tin Research Institute, 16 pp, 
illus., No. 36. Contains articles on tin- 
plate and canning, soldering, bearing 
alloys and organotin compounds. In- 
cludes an article on “Speculations on 
the Future of the Tinplate Container.” 

(43) 


Pipe Insulation. Union Asbestos & Rub- 
ber Co., 40 pp, illus., No. 904. Refer- 
ence guide for pipe insulation materi- 
als. Special index helps to determine 
proper insulation thickness. Drawings 
show how “Unibestos” insulation is 
applied to pipe bends, flanges, valves 
and fittings. Charts and tables list 
physical and thermal characteristics. 

(44) 


Cast Iron Addition. Metallurgical Div., 
Union Carbide & Carbon Corp., 16 pp, 
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illus. How to inoculate irons with 
“SMZ” alloy to reduce chill depth and 
improve machinability, tensile strength 
and transverse properties. The alloy is 
a graphitizing inoculant containing 
silicon, manganese and zirconium. 
(45) 


Small Metal Tubing. Uniform Tubes, 
Inc., 4 pp, illus. Information on small 
seamless tubing for electrical and me- 


chanical measuring instruments and 
other applications, Tubing is available 
in aluminum and copper alloys, stain- 
less steel, nickel alloys, low carbon 
steel, nickel silver and phosphor 
bronze. (46) 


Aluminum Tube. United Wire & Supply 
Corp., 4 pp, illus. Discusses the appli- 
cation of aluminum tubes in the fur- 
niture industry. Outlines United facil- 


Other Available Literature 


Irons & Steels @ Parts @¢ Forms 


Colored Stitching Wire. Acme Steel Co., 
1 p. Selection guide for colored stitch- 
ing wire. Colorstitch has a tough 
vinyl paint finish that resists chipping 
and peeling. (51) 


Stainless Steel Rings. Advanced Prod- 
ucts Co., 4 pp, illus. Properties of 
Metal “O”-Rings for static sealing. 
(52) 
Aluminum, Stainless Steel. Aluminum 
Goods Mfg. Co., Contract Div., 21 pp, 
illus. Lists wide variety of component 
parts made for government and indus- 
try. Technical services and finishing 
and fabricating facilities are also de- 
scribed. (53) 


Low Alloy Steel. Bethlehem Steel Co., 
66 pp, illus., No. 353. Properties and 
features of Mayari-R steel for use in 
applications requiring high strength 
and good wear and corrosion resist- 
ance. (55) 


Alloy Tubing. Bishop & Co. Platinum 
Works, Stainless Steel Products Div., 
12 pp, illus. Catalog of cold drawn 
stainless stee] tubing—mechanical ca- 
pillary and hypodermic. Also describes 
nickel and nickel alloy tubing. (56) 


Alloy Sheet Metal Parts. S. Blickman. 
Inc., Weehawken N, J., 29 pp, illus. 
Guide for purchasing alloy sheet and 
light plate fabrication. Request from 
S. Blickman on company letterhead. 


Bar Steels. Bliss & Laughlin, Inc., 4 pp, 
illus., No. 55. How Strain-Tempered 
bar steel improve products and re- 
duce costs. Typical applications in- 
clude shift spur gears, main drive 
splines, machine shafts and snapping 
roll drives. (57) 


Ferrous Castings. Campbell, Wyant & 
Cannon Foundry Co., 24 pp, illus. De- 
scribes facilities for producing gray 
iron and steel castings, and pictures 
a variety of actual production parts. 

(58) 


Alloy Comparison Chart. Cannon-Muske- 
gon Co. Comparison chart of AISI, 
SEA, ACI. AMS, WAD and PWA 
alloy specifications. (59) 


Molybdenum in Cast fron. Climax Molyb- 
denum Co., 8 pp, illus., Nos. 1, 2. 
Case histories on the use of molyb- 
denum as an = element in gray 
iron castings. Tabulates the effect of 
adding different alloys to a single base 
iron and shows the advantages of 
molybdenum. (60) 


Steel Tubing. Summerill Tubing Co., 
Div. Columbia Steel & Shafting Co., 


70 « 


8 pp, illus. Cold drawn steel tubing 


for hydraulic applications. (61) 
Steel Sheets and Wire. Continental 
Steel Corp., 20 pp, illus. Contains 


sizes, tempers, shapes and finishes of 
wire available and describes types of 
steel sheet in stock (62) 


Lead Treated Steel. Copperweld Steel 
Co., Steel Div., 8 pp, illus. Mechanical 
properties and applications of lead 
treated steels. (63) 


Tool Steel. Crucible Steel Co., 47 pp, 
illus. Presents a practical understand- 
ing of tool steels in monmetallurgical 
terms, Discusses water and oil harden- 
ing steels, hot working steels and high 
speed steels. (103) 


Metal Stamping. Dayton Rogers Mfg. 
Co., 28 pp, illus. Describes a small lot 
metal stamping service “with lowest 
possible die costs.” (64) 


Die Casting. Dollin Corp., 16 pp, illus. 
Booklet describes plant and facilities 
for die castings. (65) 


Shell Mold Castings. Electric Steel 
Foundry Co., 12 pp, illus., No. 205. 
Describes advantages of shell mold 
castings and illustrates castings made 
for various industries. (66) 


Carbonyl Iron Powder. Antara Chem- 
icals, Div. of Genera] Aniline & Filn: 
Corp., 8 pp. Data on ten types of 
carbonyl iron powder. Includes graphs 
on properties. (67) 


Steel Tubing. Rochester Product Div., 
General Motors Corp., 12 pp, illus., 
No. 271. Typical applications of GM 
tubing made in both single and double 
walls of steel. (68) 


Cast Iron Specifications. Gray Iron 
Founders Society, Inc., 4 pp. “Sum- 
mary of Cast Iron Specifications.” 
Covers gray and nodular (ductile) 
cast irons and cast pressure pipe, soil 
pipe, valves and fittings. 9 


Iron Powder. Hoeganaes Sponge Iron 
Corp., 4 pp, illus. Advantages of 
Ancor-Flame sponge iron powder in 
cutting, scarfing, gouging, lancing and 
washing. (70) 
Investment Castings. Howard Foundry 
Co., 8 pp, illus. Description of the new 
design freedom obtainable through use 
of investment castings. (71) 


Electrolytic Iron Powder. A. Johnson & 
Co., Inc., 30 pp, illus. Detailed account 
of a high purity powder with higher 
sintering activity, better compressibil- 
ity, and a higher flow rate. Made in 
Sweden. (72) 
Sheet and Plate Fabrication. Kirk & 
Blum Mfg. Co., 38 pp, illus. Describes 
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ities, and includes tables of both me. 
chanical and chemical properties. (47) 


Fasteners. Vibrex Fastener Corp., illus. 
Describes different types of vibration. 
isolating fasteners, together with ten. 
sile strength, sealing and anti-vibra. 
tion characteristics. Applications jp. 
clude instrument mounting and pane! 
fastening for metal and plastics. (4) 


facilities and equipment used in pro- 
duction of metal sheet and plate (73) 


Stainless Steel Castings. Kolcast Indus. 
tries, Inc., 4 pp, illus. Shows large 
stainless steel precision castings made 
by the frozen mercury process. (74) 


Weldiess Rolled Rings. Ladish Co., 4 pp, 
illus. Advantages and applications of 
high strength weldless rolled rings 
produced in weights up to 20 = 

75) 


Ceramic Mold Castings. Lebanon Steel 
Foundry, 4 pp, illus, Process for pro- 
ducing close tolerance steel castings 
from ceramic molds. (76) 


Wire Gage Chart. Little Falls Alloys 
Inc. Chart for determining gage and 
footage readings in Brown & Sharpe 
(AWG) wire gages. (77) 


Ductile Iron Castings. Lynchburg Foun- 
dry Co., 12 pp, illus. Describes ductile 
cast iron with detailed description of 
its properties and suggests applica- 
tion. (78) 


Welded Assemblies. R. C. Mahon Co., 
1 p, illus. Several examples show the 
capabilities of welding for construc- 
tion of various assemblies. (79) 


Seamless Mechanical Tubing. Pittsburgh 
Steel Co., 198 pp, illus. Applications, 
cost analysis, production techniques, 
inspection and testing methods toler- 
ances, chemical composition, physical 
properties, machining techniques and 
reference tables for full range of 
seamless mechar‘cal tubing. (80) 


iron Powder. Pyron Corp., 8 pp, No. 1. 
Technical information on hydrogen 
reduced and electrolytic iron powders. 
Sintering data, effect of infiltrants, 
dimensional stability, strength, ta) 


Stamping and Perforating. Standard 
Stamping & Perforating Co., 114 pp, 
illus. Catalog of standard stamped 
and perforated patterns. (82) 


Malleable and Alloy Iron Castings. Texas 
Foundries, Inc., 20 pp, illus. Describes 
foundry facilities and provides case 
histories of applications of malleable 
iron. (84) 


Wire Construction. E. H. Titchener & 
Co., 11 pp, illus. Study of 36 case his- 
tories shows how wire in product de- 
sign cuts costs. (85) 


Stainless and High Alloy Tubing. Trent 
Tube Co., 48 pp, illus. Classifies types 
of tubing, giving applications, physi- 
cal, chemical and electrical properties 
for each. Welding, bending and instal- 
lation techniques. (86) 
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Super Alloys. Universal-Cyclops Steel 
Corp., 20 pp, illus. High strength, cor- 


rosion resistant alloys for gas tur- 
pines, turbo-superchargers rockets and 
guided missiles. (87) 
Weldments. Van Dorn Iron Works Co., 
10 pp, illus, Facilities for producing 
weldments and other parts in all sizes. 
Examples show type of work done. 
(88) 


Stampings. Variety Machine & Stamp- 
ing Co., 4 PP, illus. Describes plant 
facilities and types of stampings pro- 
duced. (89) 
Steel Strip. Weirton Steel Co., 20 pp, 
illus. Characteristics of electrolytic 
zinc coated sheets and strip, high ten- 
sile steel and high carbon strip cold- 
rolled spring steel manufactured by 
Weirton. (90) 


Nonferrous Metals e Parts 
e Forms 


Die Castings. Advance Tool & Die Cast- 
ing Co., 8 pp, illus. Illustrates facili- 
ties for producing die casting to spe- 
cifications. (94) 
Precision Parts. Aero Supply Mfg. Co., 
Inc., 8 pp, illus. Describes facilities for 
design and production of precision 
parts on contract basis. Lists work 
and size capacities and shows sample 
varieties. (95) 
Metal Products. Allied Metal Special- 
ties, Inc., 4 pp, illus. Illustrates a va- 
riety of trays, racks, fixtures, tanks, 
crates, baskets, etc. produced by this 
company. (96) 
Aluminum Design Manual. Aluminum 
Co. of America, 32 pp, illus. Describes 
Aleoa impacts and their method of 
fabrication—impact extrusion. Process 


produces hollow cup-shaped shells, 
flanged or cupped-end tubes, solid 
shapes and combinations of these 


forms at high production speeds and 
low cost. (97) 


Bronze Electrodes. Ampco Metal, Inc., 
4 pp, illus., No. W-25a. Applications. 
characteristics, properties and sizes of 
Ampco-Trode electrodes; Phos-Trode; 
Ampco-Trode Filler Rod and Coiled 
Wire; and: Ampco-Braz No. 1 and 3. 
(98) 
Duplex Tubing. Bridgeport Brass Co., 
14 pp, illus., No. 1954. Explains use 
of Duplex tubes for heat exchangers 
and condensers in which internal and 
external corrosion conditions differ. 
(99) 
Drawing Titanium. Brooks & Perkins, 
Inc., 6 pp, illus. Reprint discusses 
techniques for drawing and other 
forming methods used in making 
draws of unusual severity and depth. 
(100) 
Low Melting Alloys. Cerro de Pasco 
Corp., 4 pp. Lists 63 known applica- 
tions—most of them in the metal- 
working field—for Cerro nonshrink- 
ing, low melting alloys. (101) 
Copper and Brass. Copper & Brass Re- 
search Assn., 16 pp, illus. Copper & 
Brass Quarterly covers selected appli- 
cations. (102) 
Resistance Alloys. Driver-Harris Co., 8 
pp, illus. Four bulletins describe an 
0.0005-in. dia enamelled wire for re- 
sistors; an alloy with a specific re- 
sistance of 1000 ohms per cmf; a new 
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heating element alloy; and a new oxi- 
dation resistant, thermocouple for 
high temperatures. (104) 


Investment Castings. Engineered Preci- 
sion Casting Co., 8 pp, illus. Complete 
data on EpCo precision investment 
castings of stainless steel, alloy tool 
steel, beryllium copper and other 
metals and alloys. (105) 


High Density Metal. Fansteel Metallur- 
gical Corp., 16 pp, illus. Properties 
and uses of Fansteel 77 Metal. This 
machinable tungsten-copper-nicke] al- 
loy is used for counterweights, fly- 
wheels, vibration damping and radia- 
tion shielding devices. (106) 


Aluminum Alloy. Frontier Bronze Corp., 
24 pp, illus. Describes Alloy 40-E, a 
high strength alloy containing zinc, 
magnesium, titanium and chromium. 
Alloy needs no heat treatment. (107) 


Metal Powder Parts. Globe Industries, 
Inc., Supermet Div., 8 pp, illus. Design 
information on Supermet powder 
metal process. Powder metal parts can 
be made to the same or in many cases 
lower tolerance margins than ma- 
chined parts. (108) 


Brass. Hampden Brass & Aluminum 
Co., 262 Liberty St., Springfield, Mass., 
24 pp, illus. Describes manufacturing 
facilities of the company and of the 
Fibermold Div., which makes rein- 
forced plastics. Request from Hamp- 
den on company letterhead. 


Perforated Metal Sheets. Harrington & 
King Perforating Co., Inc., 6 pp, illus. 
Describes sizes, gages and materials 
of perforated metal sheets carried in 
stock. Patterns are shown at actual 
size. - (109) 


Screens, Fabricated Metals. Hendrick 
Mfg. Co., 132 pp, illus. A 75th anni- 
versary catalog on perforated metals, 
screens and fabricated metals. Typical 
uses, designs, sizes and engineering 
data. (110) 


Laminated Metals. Improved Seamless 
Wire Co., Inc., 6 pp, illus. Describes 
applications of laminated metals in 
modern industry. (111) 


Beryllium Copper Springs. Instrument 
Specialties Co., Inc., 16 pv, illus., No. 
9A. Data on precision beryllium cop- 
per springs. Shows typical compres- 
sion, flat and strip springs and contact 
strips and rings. (112) 


Wire. Keystone Steel & Wire Co., 12 
pp, illus., No. la Ke. Illustrates the 
various kinds of wire available and 
provides information about the cold 
heading operation. (113) 


Stampings. Laminated Shim  Co., 
Stampings Div., 12 pp, illus. Facilities 
for producing quality stampings to 
specifications and ordering data. (114) 


Tin. Malayan Tin Bureau. Tin News, 
a monthly publication of the Malayan 
Tin Bureau, reviews market situation, 
tin uses and political developments 
affecting the supply of tin. (115) 
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Die Castings. Monarch Aluminum Mfg. 
Co. File data on aluminum and zinc 
die castings and aluminum mold cast- 
ings showing applications, advantages 
and facilities for making them. (116) 


Precision Casting Process. Morris Bean 
& Co., 4 pp, illus. Describes Antioch 
process for producing castings that 
meet wave guide specifications in all 
bands. (117) 


Copper Alloys in Rod Form. Mueller 
Brass Co., 28 pp, illus. Engineering 
data on copper base-alloys are given, 
together with description of new com- 
pany facilities. (118) 


Aluminum Core. Narmco Metlbond Co., 
6 pp. Formable core material for alu- 
minum sandwich constructions where 
small-radius curves are needed. (119) 


Die Castings. National Die Casting Co., 
8 pp, illus., No. 266. Describes die 
casting facilities. Data sheet on zinc 
and aluminum die casting alloys. 
(120) 


Brass Powder Parts. New Jersey Zinc 
Co., 4 pp, illus, Outlines applications 
for brass powder sintered parts, em- 
phasizing tripper flywheel in advanced- 
type camera. (121) 


Wire Cloth Parts. Newark Wire Cloth 
Co., 8 pp, illus. Describes facilities for 
making wire cloth parts and assem- 
blies. Shows wire cloth parts in fine, 
medium and coarse mesh and space 
cloth. (122) 


Precision Castings. Ohio Precision Cast- 
ings, Inc., 12 pp, illus. Shows numer- 
ous examples of brass, bronze, alu- 
minum and beryllium copper plaster 
mold castings. (123) 


Die Castings. Paramount Die Castings 
Co., 4 pp, illus. Describes facilities 
and services. Also shows representa- 
tive aluminum, magnesium and zinc 
castings. (124) 
Aluminum Castings. Permold Co., illus. 
Shows how continuous scientific con- 
trol of aluminum casting quality saves 
time and money. (125) 


Investment Casting Alloys. Precision 
Metalsmiths, Inc. Chart covers stain- 
less, low alloy and tool steels, nickel 
alloys, copper-base alloys and alumi- 
num alloys. Complete chemical analy- 
sis and mechanical properties esr 

126) 


Precision Metal Parts. REF Mfg. Corp., 
10 pp. illus. Facilities for producing 
precision parts and assemblies for air- 
craft and electronic use. (127) 


Aluminum, Magnesium Castings. Rolle 
Mfg. Co., 58 pp, illus. Guide to design 
and specification of aluminum and 
magnesium sand, permanent mold and 
die castings. Discusses advantages 
and disadvantages of casting methods 
and gives properties of common alu- 
minum and magnesium casting wet) 

128) 


Aluminum Strip. Scovill Mfg. Co., 20 pp, 
illus. Physical characteristics, temper- 
ature designations, weights and fab- 
ricating data for aluminum all 

strip. (129 
Aluminum Castings. Solon Foundry, 
Inc., 4 pp, illus. Description of com- 
pany’s plant and facilities for produc- 
ing aluminum castings. (130) 
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Wire Processing. Sylvania Electric 
Products, Inc., Parts Div., 12 pp, illus. 
Facilities for manufacture of fine wire 
and ribbon, and wire and ribbon parts. 
Chemical composition charts of ma- 
terials used are included. (131) 
Electronic Materials. Sylvania Electric 
Products, Inc., Tungsten & Chemical 
Div. Series of data sheets on tungsten, 
molybdenum, semiconductor, plated 
wire, chemical and phosphor products. 

(132) 
High Temperature Alloy. Haynes Stellite 
Co., Div. of Union Carbide & Carbon 
Corp., 12 pp, charts. Data on Has- 
telloy alloy R-235, a wrought, nickel 
base, aluminum and titanium-bearing, 
precipitation hardening alloy. Avail- 
able as sheet, plate, bar stock, tubing, 
wire and billets for forging. (133) 
Precision Castings. Universal Castings 
Co., 4 pp, illus. Technique of pouring 
at low temperatures and under vac- 
uum as used in casting precision im- 
pellers. (134) 
Sintered Bearing Alloys. U. S. Graphite 
Co., Div. of Wickes Corp., 6 pp, illus., 
No. 18. Discusses design and metal- 
lurgical requirements for selection of 
sintered metal bearings. (135) 


Nonmetallic Materials ¢ Parts 
e Forms 


Nylon Molding Compounds. Barrett Div., 
Allied Chemical & Dye Corp., 4 pp. 
illus. Molding characteristics and 
physical properties of Plaskon mold- 
ing compounds and Plaskon polyethy- 
lene lubricants. (139) 


Plastic Pipe. Alpha Plastics, Inc., 10 
pp, illus. Applications, sizes, proper- 
ties, and fittings of PVC corrosion re- 
sistant pipe. (140) 
Plastics vs Reagents. American Agile 
Corp. Compatibility or noncompatibil- 
ity of reagents with such thermoplas- 
tic materials as polyethylene unplas- 
ticized polyvinyl chloride, high impact 
polyvinyl chloride and high tensile, 
high temperature polyethylene. (141) 


Extruded Plastics. Anchor Plastics Co., 
12 pp, illus. Applications of thermo- 
plastic rods, tubes and shapes. Sum- 
mary of properties of plastics materi- 
als with usage table. (142) 


Fiberglass-Reinforced Plastics. Apex 
Electrical Mfg. Co., 4 pp, illus. Case 
histories of custom molded fiberglass 
parts, featuring pressure vessels. 
(143) 
Nonmetallic Linings. Automotive Rub- 
ber Co. Eleven actual specimens of 
rubber and plastics compounds used 
in most corrosion and abrasion resist- 
ant lining work done by this company 
on tanks, vessels, pipe, fittings, duct 
work, fans and other equipment. 
(144) 
Thermoplastics. Bassons Industries 
Corp., 12 pp, illus. Complete data on 
reinforced and formed plastics. Illus- 
trates processing facilities. (145) 


Coated Abrasives. Behr-Manning Corp., 
60 PP. illus. Discusses coated abrasive 
grinding and polishing techniques. 
Covers coated abrasives theory and 
practice, contour polishing and grind- 
ing, part sizing and deburring (146) 


Nylon Resins. Belding Corticelli Indus- 
tries, 17 pp. Technical bulletin on 


physical and chemical aspects of BCI 
800 Series nylon. Product studies 
point up the series versatility and po- 
tential applications. (147) 
Phenolic Resins. Borden Co., Chemical 
Div., 8 pp, illus. Durite phenolic mold- 
ing compounds, bonding resins and 
impregnating resins. (148) 
Bendable Tubing. Flexaust Co., Div. of 
Callahan Zinc-Lead Co., Inc., 4 pp, 
illus., No. 61. Describes Plica, a bend- 
able tubing that can be bent by hand, 
cut with hacksaw or knife. Made in 
ferrous and nonferrous metals, fiber, 
paper and other materials. (169) 


Decorator Flock. Cellusuede Products, 
Inc., 10 pp, illus. Describes flock, what 
it is, how it is used and how it is ap- 
plied. (149) 
Thermal Conducting Cement. Chemax 
Mfg. Corp., 10 pp, illus. Describes use 
of thermal conducting cements to im- 
prove heat transfer between tracing 
and process equipment. (150) 
Resin-Bonded tLaminates. Chemica! 
Corp., 20 pp, illus., No. PD-1R353. 
Data sheets on a variety of tanks, 
ducts, hoods, stacks and waste pipe 
for corrosion resistant use. (151) 


Compounded Elastomers. Chicago Raw- 
hide Mfg. Co., 32 pp, illus. Character- 
istics, properties and engineering ap- 
plications of Sirvene compounded elas- 
tomers. (152) 


Fiberglass-Reinforced Parts. Clearfield 
Plastics, Inc., 22 pp, illus. Facilities 
for producing molded contoured parts. 
Suggests design and specification tech- 
niques. (153) 


Plastics Properties Chart. Commercial 
Plastics & Supply Corp., 4 pp, illus. 
Chart showing mechanical, electrical, 
thermal and other properties of poly- 
ethylene methacrylate, polystyrene, 
nylon, Teflon, Vinylite and acetate. 

(154) 
Extruded Plastics, Rubber. Conneaut 
Rubber & Plastics Co., 4 pp, illus., 
No. CR-53. Die making and production 
facilities for rubber and plastic extru- 
sions. (155) 


Molded and Extruded Rubber. Continen- 
tal Rubber Works, 8 pp, No. 100. 
Dimensions of molded and extruded 
rubber with cross sectional illustra- 
tions. Also condensed SAE and ASTM 
specification chart. (156) 


Tefion Products. Crane Packing Co., 
12 pp, illus., No. T-110. Facts on 
Chemlon products made from Teflon. 
Describes packings, gaskets, O-rings, 
flexible bellows and sheets, rod tubing 
and tape. (157) 


Urethane Foams. Dayton Rubber Co., 
15 pp, illus. Describes flexible as well 
as rigid Poly-Koolfoam synthetics, 
which have excellent insulation prop- 
erties and resist flame and chemicals. 
Also shows typical products and man- 
ufacturing facilities. (158) 


Electrical Insulating Tapes. Dobeckmun 
Co., 4 pp, illus. Describes various elec- 
trical insulating tapes made from My- 
lar, cellulose acetate, cellulose acetate 
butyrate or cellulose triacetate bases, 
either alone or laminated. (159) 


Thermoplastics. Dow Chemical Co., 20 
pp, illus. Properties of forms of Sty- 
ron, Ethocel, Saran and Vinyl sup- 
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plied by Dow. Illustrates applications 
and outlines Dow’s technical service 
facilities. (160) 
Sillicone-Glass Laminates. Dow Cor ng 
Corp., 4 pp, illus. Physical and dj- 
electric properties of glass cloth |am- 
inates bonded with silicone resins, 
Also case history descriptions of ag 
wide range of specific electric and 
electronic applications. (161) 
Polyester Film. E. I. du Pont de Ne. 
mours & Co., Inc., Film Dept. Wil- 
mington 98, Del. Convenient slide rule 
that compares the cost and properties 
of Mylar polyester film with those of 
other materials. Request from Duy 
Pont. 
Plastics for Lighting. E. 1. du Pont de 
Nemours & Co., Inc., Polychemicals 
Dept., 11 pp, illus. Properties of Lu- 
cite acrylic resin and applications in- 
volving indoor and outdoor lighting. 
(162) 
Plasticizer. Eastman Chemical Prod- 
ucts, Inc., 6 pp. Describes plasticizer 
84, a distilled butyl octyl phthalate 
plasticizer. for nitrocellulose lacquers. 
Tests show plasticizer to have excel- 
lent cold check resistance and per- 
manence. (163) 
Foam Vinyl. Elastomer Chemical Corp., 
4 pp, illus. News Letter contains re- 
ports on new applications of Vinyl 
foam and lists its physical properties 
and advantages. (164) 
Tefion. Ethylene Chemical Corp., 8 pp, 
illus. Complete data on a variety of 
molded and extruded Teflon parts, 
sheets, rods and tubing. Includes table 
of properties. (165) 
Felt. Felters Co., 22 pp. Design proper- 
ties, selection and applications of felt 
and felt products. (166) 


Synthetic Rubber. Firestone Tire & 
Rubber Co., Synthetic Rubber & La- 
tex Div. Information on FR-S, a new 
synthetic rubber developed by inm- 
proved techniques, new measuring de- 
vices and scientific methods of control. 

(167) 


Sintered Carbides. Firth Sterling, Inc., 
4 pp, illus. Describes Firthite TXL, 
a carbide grade for machining steel. 
Contains a cutting speed vs tool life 
graph and performance reports. (168) 


Laminating Materials. Flexfirm Prod- 
ucts. A folder with seven technical 
bulletins, Nos. 1, 2, 3, 111, 112, 113, 
105. Also fabrication instructions for 
polyester resin-impregnated glass 
cloth. (170) 


Tooling Resins. Furane Plastics, Inc., 
No, EP-56-98. Chart listing basic in- 
formation required in the selection of 
epoxy resins for tooling, casting, lam- 
inating and gel coating Ppa 1) 


Plastics Products. General American 
Transportation Corp., Plastics Div., 10 
pp, illus. Brochure shows plant facili- 
ties for production from blueprint 
through assembly and packing. Also 
lists wide variety of molded arta) 


Coated Fabric. General Tire & Rubber 
Co., Textileather Div., 6 pp, illus. In- 
troduces Nygen Tolex aay nylon re- 
inforced coated fabrics. (173) 


Plastic-Faced Plywood. Georgia-Pacific 
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Plywood Co., 14 pp, illus, Advantages 
of GPX plastic-faced plywood, used 
for cabinets, industrial counters, as- 
sembly line tables, etc. (174) 
Polyethylene Tubing. Gering Products, 
Inc., 4 pp, illus. Describes Ger-Tube, a 
vethylene tubing that is nontoxic 
has good chemical resistance. 
(175) 
Glass-Reinforced Plastic. Glastic Corp., 
2 pp. Data on fiber glass reinforced 
polyester laminate sheets. (176) 
Custom Made Rubber Parts. Goshen 
Rubber Co., Inc., 8 pp, illus. Repre- 
sentative products, fabricating opera- 
tions and development of compounds. 
(177) 
investment Castings. Gray-Syracuse, 
Inc., 4 pp, illus. Parts of precision cast 
brass, bronze, beryllium copper and 
out (178) 
insulation Hardboard. Great American 
Industries, Inc., Rubatex Div., 16 pp, 
illus. Design data for building insu- 
lation applications of Rubatex Hard- 
board (expanded synthetic rubber 
compound). (179) 
insulating Material. Hays Mfg. Co., 12 
pp, illus., No. 100. Properties of Hay- 
site, a glass-reinforced alkyd base 
polyester insulating material designed 
to meet rigid electrical standards. 
(180) 
Carbon and Rubber Products. Henrite 
Products Corp., 32 pp, illus. Gives in- 
formation and data on typical com- 
pany products in carbon and rubber 
fields. (181) 
High Density Polyethylene. Hercules 
Powder Co., Cellulose Products Dept., 
6 pp. Properties and uses of Hi-fax, 
a new high density polyethylene made 
by the Ziegler process. (182) 
Structural Honeycomb. Hexcel Products 
Co. 32 pp, illus. No. C. Technical data 
on aluminum, glass fabric, stainless 
steel and cotton fabric honeycomb core 
for sandwich construction. (183) 


Balsa Wood. International Balsa Corp., 
19 pp. Factual report on balsa wood, 
its growth, production, processing and 
uses, (184) 


Pipe and Block Insulation. Johns-Man- 
ville, 12 pp, illus. Describes Thermo- 
bestos pipe and block insulation made 
of hydrous calcium silicate. (185) 


industrial Tapes. Johns-Manville, Dutch 
Brand Div., 20 pp, illus. Shows the 
many uses of Dutch Brand industrial 
tapes and related products. (186) 


Moldings and Panels. Keller Products, 
Inc., 21 pp, illus. Products for the 
building industry are described and 
data presented. (187) 


Flvorocarbon Products. M. W. Kellogg 
Co., 8 pp, illus. Forms, properties and 
uses of Kel-F fluorocarbon products 
—plastic resins, dispersions, oils, 
waxes, greases, elastomers printin 
inks and chemicals, (188 


Electrical Tapes. Kendall Co., Polyken 
Sales Div., 4 pp, No. P6-1. Polyethy- 
lene, vinyl, plastic-coated cloth and 
cloth tapes for electrical applications. 

(189) 


Adhesives. Koppers Co., Inc., Chemical 
Div., 8 pp, illus., No. C-6-230. Physical 
and chemical properties and various 
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uses of resorcinol-formaldehyde com- 
positions known as Penacolite Brittle 
Resins. (190) 
Custom Glass. Lancaster Lens Co., 27 
pp, illus. Catalog emphasizes design 
flexibility in glass. Shows lead glasses 
for electronics, heat resisting boro- 
silicate glasses, lime glasses and many 
other special glasses. (191) 
Vibration Control Materials. Lord Manu- 
facturing Co., 12 pp, illus. Stock list 
of vibration control shock mounts and 
couplings. (192) 
Plastics Moldings. P. R. Mallory Plas- 
tics, Inc., 4 pp, illus. Complete produc- 
tion facilities for large scale produc- 
tion of custom molded parts from 
design to finishing and assembly. 
(1938) 
High Impact Thermoplastic Resin. Mar- 
bon Corp., 20 pp, No. CY-2. Process- 
ing recommendations, physica] data, 
chemical resistance data and results 
of aging tests for Cycolac, a resinous 
polymer in which the basic material 
is styrene. (194) 
Insulating Material. Mica Insulator Co., 
Catalog of standard electrical insulat- 
ing materials. (195) 
Honeycomb Adhesives. Minnesota Min- 
ing & Mfg. Co., Adhesive & Coatings 
Div., 20 pp, illus. Data on adhesives 
for honeycomb structures. Discusses 
honeycomb sandwich materials, con- 
struction details and adhesive applica- 
tion procedures. (196) 
Electrical Insulation. Minnesota Mining 
& Mfg. Co., Irvington Varnish & In- 
sulator Div., Irvington, N. J. Loose 
leaf binder catalog of flexible elec- 
trical insulation materials. Includes 
charts and conversion tables. Request 
from Irvington on company letterhead. 


Fiberglass-Reinforced Plastics. Molded 
Fiber Glass Co., 16 pp, illus. Describes 
custom molding services. Lists fabri- 
cating operations and mechanical elec- 
trical and chemical properties of mold- 
ed fiberglass. (197) 


Carbon Specialties. Morganite, Inc., 12 
pp, illus. Design data reference for 
carbon specialties, including chemical 
and physical properties, and typical 
blank sizes and parts. (198) 


Glass Bonded Mica. Mycalex Corp. of 
America, 24 pp, illus. Design informa- 
tion for parts to be machined from 
glass bonded mica. (199) 


Foamed Plastic. Nopco Chemical Co. 
Suggested application of Nopco-foam, 
a flexible foamed plastic. (200) 


Nonmetallics. Polymer Corp. of Penn- 
sylvania, 4 pp, illus. Describes prop- 
erties and characteristics of a line of 
nylon, Teflon and specialty nonmetal- 
lies. (202) 


Carbon Graphite. Pure Carbon Co., Inc., 
12 pp, illus., No. 55. Catalog on carbon 
graphite for mechanical applications. 

(203) 





To obtain literature listed on these 
pages, use the convenient prepaid 
post card on pp 67 and 68. 
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Synthetic Rubber Compounds. Rubber & 
Plastics Compound Co., Inc., 4 pp, 
illus. Complete data on Nervastral 
Seal-Pruf, a synthetic rubber flashing 
and membrane waterproofing sheet, 
and Nerva-Plast, a cold setting water- 
proofing cement. (204) 
Vulcanized Fibre Products. Spaulding 
Fibre Co., 36 pp, illus. Vulcanized fibre 
sheets, rods and tubes; fabricated 
parts; electrical insulating materials; 
laminated thermosetting plastics. 
Physical, mechanical and electrical 
properties of all materials in chart 
form. (205) 
Fabricating Laminated Plastics. Taylor 
Fibre Co., 15 pp. Reprints of NEMA 
authorized engineering information, 
“Recommended Practice for Fabricat- 
ing Laminated Plastics.” (206) 


Porcelain-Faced Plywood. U.S. Plywood 
Corp., 6 pp, illus. Describes Weldwood 
Pore-Lin-Ply panels. Shows colors 
available and gives typical applica- 


tions, installation instructions and 
specifications. (207) 
Synthetic Rubber Products. Western 


Felt Works, Acadia Synthetic Prod- 
ucts Div., 6 pp, illus. Shows various 
types of molded, extruded, roll die cut 
and lathe cut synthetic rubber parts 
and sheets. (208) 


Sealing Design. Franklin C. Wolfe Co., 
Inc., 4 pp, illus. Describes facilities 
and products for sealing bolts, studs, 
rivets and flanges. (209) 


Finishes ¢ Cleaning and Finishing 


Prefinished Metals. American Nickeloid 
Co., 24 pp, illus. Describes fabrication 
techniques, uses and properties of pre- 
finished metals. Also gives case his- 
tories of applications in various man- 
ufacturing fields. (213) 


Chromate Sealer. Conversion Chemical 
Corp., No. P-40. How to use Kenvert 
No, 40, a chromate sealer for protect- 
ing aluminum against corrosion. 
(214) 
Brush Plating. Dalic Metachemical, 
Ltd., 4 pp, illus. Presents advantages 
of brush plating with the Dalic 
process. (215) 
Vinyl Lacquers. Davison Chemical Co., 
Div. of W. R. Grace & Co., 5 pp. 
Technical bulletin on use of Syloid 
244 for flatting vinyl lacquers to give 
a low gloss effect. (216) 


Vapor Spray Degreasers. Detrex Corp., 
4 pp, illus. Open top degreasers for 
pure vapor degreasing, spray flushing 
with oil-free solvent distillate and 
final pure rinse. (217) 
Aluminum Finishing. Diversey Corp.. 4 
pp. Lists cleaning and finishing equip- 
ment for aluminum. (218) 


Metallized Ceramic Coating. French- 
town Porcelain Co., 4 pp, illus. Data 
on Molcote, metal-to-ceramic coating, 
that may be hard soldered up to 2200 
F. (219) 


Bright Nickel Plating. Harshaw Chemi- 
cal Co., 4 pp, illus. Advantages of 
Nubrite bright nickel plating process. 

(220) 


Metal Cleaner. Kelite Products, Inc., 2 
pp, illus., No. 17-R. Degreasing and 
decarburizing agent. Formula 555, for 
aircraft and automotive parts. (221) 
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Bright Copper Plating. Lea Mfg. Co., 22 
pp. Technical manual on plating oper- 
ations for bright copper coatings. 
Bath compositions and operating con- 
ditions given. (222) 
Multicolor Enamel. Maas & Waldstein 
Co., 2 pp, No. 520. Data sheet for in- 
dustrial multicolor enamels. (223) 
Coatings, Adhesives. Magic Chemical 
Co. Catalog of Magic-Vule protective 
coatings and Peerless industrial ad- 
hesives. (224) 
Crack-Free Chromium. United Chromi- 
um Div., Metal & Thermit Corp., 4 pp, 
illus. No. CFC-1. Outlines properties 
of finishes obtainable with the new 
Unichrome, crack-free chromium plat- 
ing process. (225) 
Silicone-Base Finish. Midland Industrial 
Finishes Co. Brochure describes sili- 
cone-base finish, said to resist heat at 
500 F without discoloration. (226) 
Aluminum-Chromium Paint. Monroe Co., 
Inc., 4 pp, illus., No, C-54-8. Includes 
detailed application data on Monco- 
Alochrom, an aluminum - chromium 
paint for exterior and interior sur- 
faces of all kinds. (227) 


Micropolishing. Murray-Way Corp. En- 
gineering specifications and auxiliary 
equipment needed for micropolishing. 

(228) 
Phosphate Coating. Neilson Chemical 
Co., 4 pp, illus. Process for cleaning 
and phosphating metal surfaces for 
painting. (229) 
Stripper. Northwest Chemical Co., 1 p. 
A liquid stripper to remove organic 
finishes from plastics. (230) 


Rust and Paint Remover. Oakite Prod- 
ucts, Inc., 2 pp. How Rustripper re- 
moves paint, phosphate coatings, rust 
and oil in one operation. (231) 


Blast Cleaning, Dust Control. Pangborn 
Corp., 16 pp, illus., No. 226. Describes 
various models of “Continuous-Flo 
Rotoblast” barrels available for pro- 
duction line blast cleaning to reduce 
cleaning costs. (232) 


Lubrication. Parker Rust Proof Co., 12 
pp, illus. How Parco Lubrite reduces 
wear on bearing surfaces. (233 


Corrosion Proofing Materials. Pennsy!]- 
vania Salt Mfg. Co., 8 pp, illus. Man- 
ual on corrosion proofing. Describes 
Corlok, a special sficate bonding ma- 
terial that resists sulfation and highly 
concentrated acids up to 1900 F for 
long periods. (234) 


Fluorocarbon Resin Coatings. Permolite, 
Inc.. 8 pp. Fluor-O-Alloy coatings 
based in trifluorochloroethylene poly- 
mer. Includes corrosion resistance data 
and application data. (235) 


Coated Strip Steel. Thomas Strip Div., 
Pittsburgh Steel Co., 20 pp, illus., No. 
TS-101. Strip steel precoated with 
zinc, copper, brass, lead alloy, nickel 
or chromium. (236) 


Polyvinyl Chloride Coatings. Quelcor, 
Inc., 4 pp, illus., No. 583A. Polyvinyl 
chloride coatings fused and flowed on 
metal for corrosion protection. (237) 


Ceramic Coatings. Solar Aircraft Co., 8 
pp, illus. Uses and properties of So- 
laramic coatings, a family of propri- 
etary ceramic coatings designed to 
protect high or low alloy steel fabri- 
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cations from heat and/or corrosion. 
(238) 
Corrosion Resistant Coatings. Specialty 
Coatings, Inc., Div. of ‘Thompson & 
Co., 6 pp. illus. How Vinsynite Pre- 
treatment was used in finishing six 
different types of metal products for 
paint adhesion and corrosion resist- 
ance. (239) 
Aluminum Coating. Turco Products, 
Inc. Information on an aluminum sur 
face coating process that meets MIL- 
C-5541. Stops aluminum corrosion, in- 
sures paint adhesion and provides an 
ornamental finish. (240) 


Methods & Equipment 


Carbon Dioxide Welding. Air Reduction 
Sales Co., 13 pp, illus. Carbon dioxide 
shielded consumable electrode arc 
welding described with operating 
characteristics and specific properties. 

(244) 
Brazing. All-State Welding Alloys Co., 
Inc., 51 pp, illus. Data for brazing 
shapes, sheet, castings, tubing and as- 
semblies of copper, brass, steel, alumi- 
num and cast iron. Also a _ buyers’ 
guide. (246) 
Brazing Rings. Alloy Ring Service, Inc., 
leaflet, illus. How to lower your costs, 
speed production and increase quality 
with precision rings and brazing pre- 
forms. (247) 
Hardness Testing. Wilson Mechanical 
Instrument Div., American Chain & 
Cable Co., Inc., 12 pp, illus., No. DH- 
328. Describes Tukon Testers for 
micro and macro hardness testing that 
are used for testing metallic and non- 
metallic parts. (248) 


Precision Inspection Instrument. Ameri- 
can Cystoscope Makers, Inc. Features 
and typical uses of ACMI borescopes 
for precision inspection. (249) 


Environmental Test Equipment. American 
Research Corp., 6 pp, illus., No. 55-A. 
Discusses features, specifications and 
dimensions of equipment used for test- 
ing under conditions of altitude, tem- 
perature, humidity, sand and dust. 
(250) 
Testing Machine. Baldwin-Lima-Hamil- 
ton Corp., 12 pp, illus., No. 4401. Hy- 
draulic machines with capacities from 
10,000 to 5,000,000 Ib are described, 
including standard and special types 
of vertical and horizontal machines. 
(251) 


Spectrograph. Bausch & Lomb Optical 
Co., 14 pp. Describes a 1.5-m stig- 
matic spectrograph for laboratory use. 

(252) 
Metallurgical Testing Equipment. Buehler 
Ltd., 12 pp, illus. Describes metallur- 
gical specimen mount presses. (253) 


Parts Comparison. Caterpillar Tractor 
Co. Booklet compares parts available 
from machine manufacturer to those 
offered by substitute parts manufac- 
turers. (254) 


Rivets. Chicago Rivet & Machine Co., 
16 pp, illus., No. 42, Catalog lists 
almost 1400 standard precision-made 
semitubular, full tubular and split 
rivets, and bag studs and rivet caps, 
contains chart of standard clinch al- 
lowances. (255) 


Bolt and Forging Products. Columbus 
Bolt & Forging Co., 40 pp, illus. De- 
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scribes facilities for producing assem. 
bly parts for the bolt and forging 
industries. (256) 
Self -Locking Fasteners. Continenta] 
Screw Co., leaflet, illus. Features 
Holtite-Nylok screws and bolts. Ny.- 
lon inserts in threaded section provide 


smooth, positive locking action, (257) 
Sintering Furnaces. Drever Co., 12 pp. 
illus., No. B-101. Describes furnaces 
for sintering metal powder products. 


(258) 
Lightweight Flexible Ducting. Flexible 
Tubing Corp., 4 pp, illus. Various 
types of lightweight flexible ducting 
engineered for air handling, fume re- 
moval, dust collection, and materials 
handling. (259) 
Atmosphere Generators. Gas Atmos- 
pheres Inc., 6 pp, illus., Nos. N-452, 
1-552. Describes features and applica- 
tions of inert atmosphere generators 
and nitrogen atmosphere generators. 

(260) 
Fasteners. General Tire & Rubber Co,, 
illus., folder. Self-mounting fasteners 
for shock-mounting metal, plastic and 
glass panes and components. (262) 


Furnace Temperature Indicator. Claud 
S. Gordon Co., 2 pp, illus. Describes 
device that quickly indicates any de- 
viation from desired furnace tempera- 
ture. (263) 
Welding Studs. Nelson Stud Welding 
Div. of Gregory Industries, Inc. Wall 
Chart No. 1. Dimensions and applica- 
tions of standard MG studs. A 12-page 
descriptive booklet is also available. 
(264) 
Lock, Weld and Clinch Nuts. Grip Nut 
Co., 12 pp, illus. Specifications and ap- 
plications for Gripco fasteners. (265) 
Radiography. High Voltage Engineer- 
ing Corp., 25 pp, illus. Importance of 
radiography as an inspection and 
quality control tool. Case studies are 
included. (269) 


Heat Treating. Holcroft & Co., 12 pp, 
illus. Information on various types of 
Holcroft furnaces. (270) 


Welding Electrodes. Lincoln Electric 
Co., 28 pp, illus., No. SB-1352. Guide 
for selecting electrodes for stainless 
steels, nonferrous metals, cast iron 
and manual hardsurfacing. (274) 


Welding Aluminum Sheet. Linde Air 
Products Co., 1 p, No. 54-6R. Instruc- 
tions for oxyacetylene welding of alu- 
minum sheet. (275) 


Rivets. Milford Rivet & Machine Co. 
A handy slide rule selector gives com- 
plete rivet specifications. (278) 


impact Testers for Metals. National 
Forge & Ordnance Co., Testing Ma- 
chine Div., 4 pp, illus., No. 561. De- 
scribes features of impact testers for 
metals. Units have convenient con- 
trols, do not require skilled operators 
and conform to ASTM agar 


Electric Furnaces. Pereny Equipment 
Co., 3 pp, illus., No, 4A. Advantages 
and illustrations of typical electric 
furnaces and kilns. (282) 


Heat Treating Furnaces. Industrial 
os Dept., Westinghouse Electric 
Corp., 38 pp, illus., No. B-5459. Com- 
plete description of Westinghouse fur- 
naces—large and small, gas and eler- 
tric. (2838) 
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New awards program will recognize 
good materials selection 


It has been only in recent years 
that the materials selection 
function has come to be recog- 
nized as an important and in- 
dispensable part of the planning 
and design of engineered parts 
and products. This recognition 
has largely developed as a re- 
sult of placing the materials 
selection function on a sound 
engineering basis. Many com- 
panies, engineering depart- 
ments and engineers have 
been and are contributing to 
strengthening this engineering 
approach through their efficient 
and practical use of new ma- 
terials developments, as well as 
through their intelligent use of 
older, more conventional ma- 
terials. 


An awards program 

It is to pay tribute to such 
accomplishments and to en- 
courage more sound imagina- 
tive and progressive use of 
engineering materials that 
MATERIALS & METHODS has es- 


tablished an Awards Competi- 
tion for the Best Use of 
Materials in Product Design 
(see p 115 for details). 


Our obligation 

As the only magazine devoted 
exclusively to the selection and 
use of engineering materials, 
we consider it not only a privi- 
lege, but also a special obliga- 
tion to sponsor such an awards 
program. But the decision to 
start an awards program was 
not hastily made. We were fully 
aware of the overabundance 
of competitions, many of which 
are in, or border on, the design 
field. However, we were also 
aware of the fact that most of 
these awards are concerned 
with either the final product or 
the over-all design, or they are 
limited to one type of material 
or material form. 

Furthermore, in our field 
trips we have observed that the 
critical importance of the ma- 
terials selection function of the 


success of a product is still not 
as widely recognized as _ it 
should be. And we still witness 
too many misapplications of 
materials and too few examples 
of intelligent materials use. 
All of these reasons con- 
vinced us of the need for an 
awards program that would 
recognize and reward those 
responsible for outstanding ex- 
amples of intelligent materials 
use and, at the same time, 
would stimulate better selec- 
tion and use of materials by 
industry. 
Your entry will help 


If you have designed or re- 
designed a part or product 
which you feel demonstrates 
the intelligent and efficient use 
of materials, we urge you to 
enter the competition. We be- 
lieve that, with your support, 
this awards program will more 
firmly establish materials selec- 
tion as an engineering and de- 
sign function. 
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lewis Flight Propulsion Laboratory, NACA 
Comparative performance of Inconel and siliconized molybdenum in ramjet 
flame holder. After 5 min of operation, solid molybdenum prism remains intact 
amid remains of several Inconel gutters. 


Climax Molybdenum Co. 


Erosion testing coated 
molybdenum with hot 
blown alumina grit. 


Protecting Molybdenum 






@ The durability and performa 


of any protective coati 

molybdenum will vary witl ' 
tion and temperature of exposur 
and with gas 


velocity. A 


composition and 
coating for turbin 
blades and guide vanes must hay 
all of the following properties ¢ 
be successful: 

1. Adequate oxidation resistanc 

-Coatings must be free of pin 
holes and porosity. They should 
also consistent mini 
mum operating life of at least 
50 hr and preferably 100 hr i 
the temperature range of 1800 to 
2000 F. 


possess a 


2. Thermal shock resistance 
Coatings should withstand rapid 
temperature changes. The differ- 
ence in coefficients of thermal ex- 
pansion between the base metal 
and the coating is particularly im- 
portant since molybdenum has a 
very low coefficient—about 3.1 x 
10-° per °F. This compares with 
6.7 x 10° per °F for iron and 
7.2 x 10-* per °F for nickel. 

3. Impact 
tance- 
of absorbing the impact of small, 
high velocity particles without 
cracking, or else should have some 
capacity for 
They must also be able to with 


and erosion resis- 


Coatings must be capabl 


self-regeneration 


stand the erosive activity of high 
combustion gases and 
small particles of sand, metals, 


velocity 


oxides, ete. 


4. Ductility and fatigue resis- 
tance—Coatings for molybdenum 
should be capable of withstanding 
a minimum amount of creep 
strain (1 to 2%) without fractur- 
ing. They should be applicable 
below the recrystallization tem- 
perature of the base molybdenum. 
The coating should not interact 
with the base alloy in such a way 
as to impart brittleness. The ap- 
plication technique must be suit- 
able for coating complex shapes, 


and surface finish must be sufli- 
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at High Temperatures 


date it has been impossible to utilize the high tempera- 


e strength of molybdenum because of the metal’s poor 


oxidation resistance. However, new coating developments 


show that: 


1. Electrodeposited chromium and nickel layers can 
protect molybdenum up to 2000 F. 


2. Sprayed coatings may be applicable from 2000 to 


2400 F. 


3. Ceramic and molybdenum disilicide coatings hold 
promise for still higher temperatures. 


by Julius J. Harwood, Head, Metallurgy Branch, Office of Naval Research 


ciently smooth for aerodynamic 
applications. 
Electrodeposited coatings 

With the possible exception of 
sprayed metal coatings, electro- 
deposited coatings seem most 
promising. Experiments have 
been conducted with a wide var- 
iety of metals—especially nickel, 
chromium and chrominum-nickel. 

Nickel plate—Although it pro- 
vides a fair degree of protection, 
nickel plate has not proved satis- 
factory because of 1) poor ad- 
herence to the substrate 2) poor 
resistance to thermal cycling and 
buckling (because nickel’s coeffi- 
cient of thermal expansion is 
higher than that of molybdenum), 
3) difficulty in obtaining dense 
coatings, 4) rapid diffusion of 
molybdenum through nickel at 
1800-2000 F, 5) spalling charac- 
teristics of nickel oxide and 
nickel molybdate, 6) the tendency 
for a recrystallized layer to form 
in molybdenum at the interface, 
and 7) formation of intermetallic 
compounds of nickel and molyb- 
denum at the interface which 
lead to cracking upon deformation 
and impacting. 

Nevertheless, nickel has good 
resistance to attack by molyb- 
denum trioxide and is capable of 
bridging cracks or gaps in the 
underlying metal. Three mils of 


dense and adherent nickel can 
provide up to 500 hr of life at 
1650 F. This protection drops off 
rapidly at 1800-2000 F, however, 
and at 2200 F its protective value 
is extremely limited. 

Chromium plate—To date, it 
does not seem likely that a chro- 
mium electroplate will afford the 
consistent and reliable protection 
required for gas turbine opera- 
tion. Molybdenum parts plated 
with 3 to 4 mils of chromium have 
lasted over 500 hr at 1800 F plus 
an additional 200 hr at 2000 F. 
In any one batch of identically 
plated parts, however, life may 
vary from 5 to 500 hr. 

To provide effective protection, 
the chromium plate must be free 
from network cracking. Molyb- 
denum has a lower diffusion rate 
in chromium than in nickel, and 
the solid solution chromium- 
molybdenum alloy that is formed 
at the interface may be the rea- 
son for the protection given by 
chromium deposits. Like nickel, 
chromium plates do not stand up 
particularly well in thermal cycl- 
ing tests and are likely to fail 
bady in impact tests. 

Chromium-nickel plate—Of all 
the coating systems tested, elec- 
troplated layers of chromium and 
nickel appear to offer the most 
promise for turbine blade appli- 


cations up to 2000 F. For less 
severe applications, however, many 
of the other coatings systems and 
techniques described undoubtedly 
will be completely satisfactory for 
protecting molybdenum. 

Test results clearly demonstrate 
the importance of good surface 
preparation, correct plating pro- 
cedures, high quality of the 
molybdenum sheet, and proper 
methods of attaching leads in ob- 
taining reproducible performance 
of electrodeposited coatings. The 
best method of producing a clean 
substrate surface is 

1. If necessary, removal of ox- 
ide films by anodic pickling in 
70% sulfuric acid. 

2. Degreasing and pumice pol- 
ishing. 

3. Etching in a solution of po- 
tassium ferrocyanide (300 gm/1) 
and potassium hydroxide (100 
gm/1). Immersion for % to 1 
min at 185 F with constant agi- 
tation produces a good etch. 

One of the best chromium 
underplates has been obtained in 
a “low contraction” bath: 


Chromic acid 500 gm/1 
Sulfuric acid 5 gm/1 
Current density 120 amp/sq dm 
Temperature 170 F 


Under these conditions chro- 
mium is deposited at a rate of 
0.0005 in. per hr with excellent 
adhesion and good bend ductility. 
After degreasing and rinsing, 
specimens are immersed in 50% 
hydrochloric acid until vigorous 
evolution of hydrogen occurs. 
Without rinsing, parts are given 
a Wood’s nickel strike, then rinsed 
and plated in a chloride bath: 


Nickel chloride 240 gm/1 
Boric acid 30 gm/1 
pH 3 to4 
Current density 4 amp/sq dm 
Temperature Room 


The oxidation resistance of va- 
rious thicknesses of nickel depos- 
ited on a standard 1-mil layer of 
chromium (the optimum thick- 
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Fig 1 — Effectiveness of varying 
thicknesses of nickel over a 1-mil 


ness recommended) is shown in 
Fig 1. For a given thickness, the 
service life decreases with in- 
creasing temperature. A _ mini- 
mum of 2 mils of nickel is neces- 
sary to provide any significant 
protection. Above this minimum 
value the protective life at any 
given temperature varies linearly 
with the thickness of nickel. There 
are practical limits to the appli- 
cation of this rule, however, and 
it is obvious that at 2200 F even 
9 mils of nickel would not provide 





turbine 
thousands 
may be 


molybdenum 
contrast, 
protection 
1700 F. 
Results of recent tests ind 
that a nickel plate from a Vj 
bath can provide better and mor 


blades, [py 
of hours of 
achieve: 


reproducible oxidation resistane, 
than plates from a nickel chloride 
bath. Molybdenum parts plated 
with 1 mil of chromium and 7 
mils of nickel from a Watts bath 
have exhibited a minimum life 








chromium layer in protecting molyb- 


denum against oxidation. (Brenner) 


practical oxidation resistance for 


of 260 hr and a maximum life of 
760 hr at 2000 F. In comparison. 





Why Molybdenum Needs 


With the recent development of molybdenum base 
alloys that possess outstanding strength at high tem- 
peratures, a good deal of attention has been focused 
upon their potential use as structural materials for high 
temperature military applications. Although numerous 
applications are being considered, current development 
centers iargely around critical gas turbine parts such 
as turbine blades and guide vanes. It is anticipated that 
by using molybdenum gas turbines can be developed with 
operating temperatures in the range of 1800 to 2000 I’, 
or even higher, with a substantial increase in engine 
performance and efficiency. 


Oxidation behavior 

The major obstacle limiting the wider use of molyb- 
denum alloys in gas turbines and other high temperature 
applications is their complete lack of oxidation resis 
tance at temperatures over 1000 F. Despite its 4750 F 
melting point, molybdenum oxidizes rapidly—to the point 
of complete disintegration—at elevated temperatures. 
This condition is caused by the volatility of molybdenum 
trioxide (the end product of the oxidation reaction) 
which prevents the formation of a _ protective 

In general, below 932 F oxidation follows a parabolic 
curve, indicating some degree of self protection. Oxida- 
tion proceeds by a two-step process with what is believed 
to be molybdenum dioxide (MoO.) as the intermediate 
oxide layer and molybdenum trioxide (MoO,;) as the 
outer layer. Above 932 F, the molybdenum trioxide be- 
gins to volatilize and at about 1415 F its evaporation 
rate is equal to its rate of formation. The appearance 
of molten MoO, at 1500 F produces extremely rapid 
oxidation since the liquid oxide can run off the surface 
and increased oxygen diffusion ean occur through the 
liquid oxide phase (see accompanying graph). 

In slowly flowing air at 1800 F, the surface of molyb- 
denum recedes at the rate of 0.02 to 0.05 in. per hr. 
These rates may increase as much as two-fold as air 
velocity is increased. In comparison, the maximum per- 
missible oxidation rate at 1800 F for a satisfactory 
iron-chromium-nickel alloy is about 0.000013 in. per hr. 
Oxidation rates ranging between 0.58 and 0.92 gm per 
sq cm per hr have been observed for molybdenum at 
1750 F in slowly flowing air. 


oxide. 
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a Protective Coating 
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Oxidation rate of unprotected molybdenum sheet in still 
air at 1300 and 1500 F. (Gleiser) 


From the above it is evident that unprotected molyb 
denum is completely useless as a structural materia 
above 1000 F in oxidizing atmospheres except for very 
short periods. Some form of protection against oxida- 
tion must be provided if molybdenum alloys are 
achieve their full potential as high temperature struc- 
tural materials. 

Combating oxidation 

Ordinarily, the most desirable approach to the prob- 
lem of rapid oxidation would lie in the development of 
molybdenum alloys capable of forming a protective sur- 
face oxide or molybdate film. This would be in keeping 
with the general methods of achieving oxidation resis- 
tance in other metal systems. A large number of binary 
and ternary alloys have been investigated, the most 
promising of which include alloys of chromium and tita 
nium, chromium and nickel, silicon, nickel, and cobalt. 
Although these alloys have an oxidation rate 100 times 
lower than unalloyed molybdenum, their oxidation re- 
sistance is still far from satisfactory for engineering 
applications. Also, the large amounts of alloying ele- 
ments required make the alloys unworkable and impair 
high temperature strength properties. 

To date, no molybdenum alloy has been developed with 
the combination of good oxidation resistance at 1800 F 
and good high temperature strength properties. That is 
why major attention in recent years has been given to 
the development of protective coatings for molybdenum. 
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plated in the chloride bath 
ited a minimum life of 70 hr 
. maximum life of 360 hr at 
me temperature. At 1800 F 
inimum life of parts plated 
Watts bath was 740 hr, with 
specimens lasting over 1200 
hr. The equivalent minimum time 
to failure for parts plated in a 
chloride bath was only 160 hr. 

Thus, for the first time, tech- 
niques are available for electro- 
depositing of chromium and 
nickel on molybdenum with re- 
producible and satisfactory oxi- 
dation resistance. The present 
chromium-nickel coatings by no 
means represent the optimum 
which may be achieved. Highly 
promising results have been ob- 
tained with additions of other 
elements to increase oxidation re- 
sistance, and further study is 
warranted. 
Claddings 

Cladding can be used to provide 
oxidation resistance for molyb- 
deum sheet or other simple shapes. 
Most oxidation resistant metals 
and alloys can be clad to molyb- 
denum. Of the various metals 
evaluated, nickel, nickel-chromium 
alloys, Inconel and other high 
nickel alloys show greatest prom- 
ise. The oxidation resistance of 
clad molybdenum is dependent 
the thickness and scaling 
resistance of the cladding mate- 
rials. In choosing the proper 
thickness, an engineering compro- 
mise must be made between opti- 


pal 


eX! 


upon 


mum oxidation resistance and 
minimum acceptable loss. of 
strength. In all cases, design 


strength of the composite should 
be based upon the strength of the 
molybdenum core alone. 

Early work on cladding indi- 
cated that 15 mils of nickel on 
each side would protect molyb- 
denum from oxidation for about 
1800 hr at 1800 F and up to 250 
hr at 2200 F. Recent development, 
however, has been concentrated on 
thinner claddings, ranging from 
3 to 7 mils. 

Claddings of Inconel and an 80- 
20 nickel-chromium alloy have 
given good protection for 100 hr 
at 2000 F. On samples where such 
Claddings have been completely 


TABLE 1—COMPOSITIONS (%) OF SPRAYED METAL COATINGS FOR MOLYBDENUM 





| | 
| | Fe | Other 





Si Cr Al | Ni Mo; BY 

Chromium-Silicon Alloy 40.55 | 55.96 | 0.44 - _ 1.40 
Chromium-Molybdenum-Silicon Alloy 32.97 | 31.30 31.29 0.71 
Molybdenum-Nickel-Silicon Alloy 32.17; — 1.53 | 30.57 | 37.0 0.22 
lron-Silicon Alloy 50.78 | - bal — 
Nickel-Silicon Alloy 30 60 ] 3 Ca 
Nickel-Chromium-Boron Alloy 

(Colmonoy No. 5) 4.01 | 12.07 79.16 2.36 | 4.13 | 0.46C 
Nickel-Chromium-Boron Alloy 

(Colmonoy No. 6) 4.33 | 15.2 72.19 | - 2.77 | 4.41 | 1.02C 
Nickel-Silicon-Boron Alloy 

(Coast Metals 50) 3.5 — 2.25 - | 100C 





— 193.25) — 
| 





TABLE 2—EFFECTIVENESS OF SPRAYED METAL COATINGS ON MOLYBDENUM 





Effective Life of Coating 

















Test 
Al-Cr-Si |  Ni-Cr-B | Ni-Si-B 
Oxidation at 1800 F* 00+ hr | 800+ hr | 500+ hr 
followed by: | 
Oxidation at 2000 F 100+ hr 100+- hr 100+- hr 
Oxidation at 1800 F 500+- hr 500+- hr _ 
(cylinders with 5-mil coating) followed by: 
Oxidation at 2000 F 283 to 500+ hr | 83 to 500+ hr -- 
Thermal shock: cycles to failure 504 to 627 | 185 to 285 108 to i50 
Ballistic impact (using shot at 330 fps»): life 0 500+ hr 500+ hr 
of coating at 1800 F after impacting | 
Erosion test (using aluminum oxide grit): life 25to30 min | 57 to 60 min 40 to 50 min 
of coating at 1800 F | 
a75 consecutive specimens with Al-Cr-Si coating sustained 500 hr exposure at 1800 F without 
failure. 
With a shot velocity of 135 ft per sec, specimen life after impacting was 160 to 170 hr. 


penetrated, superior protection 
has been provided by unalloyed 
and high nickel alloys (92% 
nickel). Although nickel has a 
high scaling rate, it will continue 
to protect molybdenum as long as 
any of it is on the surface. (The 
ability of nickel-rich claddings to 
provide protection in the presence 
of local defects is believed to be 
due to the formation of nickel 
molybdate.) However, cooling 
nickel-rich coatings to room tem- 
perature produces spalling and 
probable loss of any protective 
properties. 
Sprayed metal coatings 

Within certain limitations, sev- 
eral sprayed metal coatings have 
shown considerable promise in pro- 
tecting molybdenum at high tem- 
peratures. All of the alloys shown 
in Tables 1 and 2 have proved 
capable of protecting molybdenum 
against oxidation in air for at 


least 500 hr at 1800 F. Of these 
coatings, the aluminum-chromium- 
silicon alloys and the nickel-boron 
alloys have proved most effective. 
Addition of aluminum to the sili- 
con alloys raises their melting 
point so that they can be useful 
up to 2400 F. Because of their 
lower melting point, use of nickel- 
boron coatings is limited to about 
2000 F. 

In thermal shock and cycling 
tests (see Table 2) the aluminum- 
chromium-silicon (AI-Cr-Si) al- 
loys have proved superior to all 
other sprayed coatings. In ballis- 
tic impact tests, nickel-boron-sili- 
con (Ni-B-Si) and nickel-boron- 
silicon-chromium (Ni-B-Si-Cr) al- 
loys are able to withstand the im- 
pact of steel shot at 330 ft per sec 
without exhibiting any deteriora- 
tion in subsequent oxidation re- 
sistance at 1800 F. Under the 
same conditions, aluminum-chro- 
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mium-silicon (Al-Cr-Si) coatings 
chip badly and have no useful oxi- 
dation resistance afterwards. 
Cracks occur in sprayed coat- 
ings during oxidation but 
the fact that the molybdenum 
does not oxidize indicates that the 


tests, 


cracks are apparently sealed off. 
Nozzle guide vanes, flame holders, 
gas generators, and stirring rods 
for molten glass have been metal- 
lized with the most promising of 
the above coatings and are under 
evaluation. Results to date have 
been favorable. 

Diffusion coatings 

Of all the diffusion coatings 
formed by the pack cementation 
process, silicon, titanium chro- 
mium-aluminum, and particularly 
zirconium coatings have shown 
the most promising protection 
against oxidation. Thermal cycl- 
ing, however, reduces the protec- 
tion given by these coatings by 
a factor of 20. 

Hot dipping of various coatings 
such as aluminum and its alloys 
and nickel-chromium alloys (con- 
taining boron and silicon) has 
also been investigated as a means 
of imparting oxidation resistance 
to molybdenum. In general, nickel- 
chromium alloys have given the 
best oxidation protection. Except 
for aluminum, coating quality has 
often been inconsistent due to 
dross occlusion, but this problem 
appears capable of being resolved. 

Chromized 
hibited good oxidation behavior 
at 1500 F and are now under 
evaluation for higher temperature 
service. Since long time periods 


coatings have ex- 


and high temperatures are needed 
to form a thick chromium-molyb- 


denum case, it is doubtful that 
chromizing can be used alone. 
Nevertheless, chromizing does 


offer a real potential for forming 
an oxidation resistant surface al- 
loy which can serve as the base 
for other protective coatings, such 
as chromium-nickel, chromium- 
nickel-aluminum, ete. 
Molybdenum disilicide coatings 

Few coatings have demonstrated 
the oxidation protection of a 
dense, pore-free disilicide coating 
(MoSi,) on molybdenum. Some of 
the methods by which a disilicide 
layer can be obtained are vapor 
deposition or siliconizing, pack 
coating in powder silicon in a 
halogen atmosphere (cementa- 
tion), painting or spraying with 
a slurry of silicon, and hot dip- 
ping in a molten alloy of silicon. 
Experience indicates that coatings 
of 3 to 4 mils are best, since 
thicker coatings tend to crack be- 
cause of differences in thermal 
expansion. Some average values 
of expected life in stagnant air 
are as follows: 


1500 F 6000 hr 
2000 F 2000-2500 hr 
2500 F 200-800 hr 
3000 F 50-300 hr 
Because of eutectic melting, 


upper temperature limit of the 
disilicides is about 3270 F. Stress- 
rupture tests at 1800 F indicate 


that creep rates greater than 


0.0075% per hr and stress levels 
greater than 10,000 psi can pro- 
duce premature failure. Thermal 
shock resistance of the coatings 





Climax Molybdenum Co. 


Ballistic impact testing of coated molybdenum. Heated parts are impacted 
with steel shot and then subjected to static oxidation test in air at 1800 F. 
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is reasonably good, and at 


high 
temperatures coated parts can be 
bent without cracking. Deforma. 
tion at lower temperatures Citses 
failure. 
Despite its excellent oxidation 
resistance, disilicide-coated molvh 
denum suffers from some serioys 


drawbacks including: 1) poor re. 
sistance to impact, 2) inadequate 
ductility, 3) cracking caused by 
low creep stresses, 4) poor fatigue 
resistance, 5) the need for appli- 
cation above the recrystallization 
temperature of molybdenum, and 
6) unreliability and premature 
failure. 

From the above it is evident 
that for applications in which oxi- 
dation resistance is the primary 
requirement, molybdenum disili- 
cide coatings prove quite satisfac- 
tory. However, when ductility or 
impact resistance is an important 
co-factor in design, their use will 
be extremely limited. 

Ceramic coatings 

Because of their relatively high 
melting point, stability and resis- 
tance to hot gas erosion, ceramic 
compositions were among the first 
materials to be evaluated for pro- 
tecting molybdenum. Numerous 
coatings have been tested, includ- 
ing alumina, magnesia, 
rutile, zirconia, beryllia, 
glasses, sillimanite, etc., and many 
different combinations of these in- 
organic compounds. The most 
common type of coating evaluated 
has consisted of a combination oi! 
a refractory oxide and a glass 
phase, designed to produce a mini- 
mum of differential expansion be- 
tween it and the base molyb- 
denum. 

Despite some successful labora- 
tory tests, ceramic coatings ex- 
hibit the following disadvantages: 
1) poor impact resistance, 2) in- 
adequate ductility, 3) question- 
able resistance to thermal shock, 
4) difficulty in obtaining good ad- 
herence and coverage at edges and 
corners, 5) need for firing tem- 
peratures above the recrystalliza- 
tion temperature of molybdenum, 
and 6) reactivity of most oxides 
with molybdenum trioxide which 
tends to destroy the usefulness of 
the coating. 
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Fig 2—Relative oxidation resistance of three molybdenum- 


nickel alloys. (Gleiser) 


Despite these disadvantages, ce- 
ramic coatings should be quite 
useful for short time applications 
or where severe thermal shock, 
high stresses or impact conditions 
are not involved. For turbine 
blade applications it is doubtful 
that ceramic coatings can be used 
as the main source of protection. 
They may well have a future in 
multilayer systems in which they 
will provide an impervious, ero- 
sion resistant, outer layer on an 
oxidation resistant, ductile base 
coat. 

Surface barrier layers 

An evaluation of the oxidation 
resistant molybdenum alloys men- 
tioned earlier indicates that phys- 
ical barriers consisting of molyb- 
denum combined in the form of 
an oxide or molybdate might be 
effective in reducing oxygen dif- 
fusion. The materials which seem 
to possess the desirable properties 
of water insolubility, high melt- 
ing point and temperature stabil- 
ity include molybdates of barium, 
lanthanum, lead, cobalt, nickel and 
magnesium. 

The relative oxidation resis- 
tance of three molybdenum-nickel 
alloys is shown in Fig 2. All al- 
loys exhibit a green oxidation 
product on the surface identifiable 
as nickel molybdate. Indications 
are that binary molybdenum al- 
loys possess good oxidation resis- 
tance up to about 1800 F. As 
shown in Fig 8, similar results 
were obtained with molybdenum- 
cobalt alloys, although the protec- 
tion given by the molybdenum- 


Fig 3—Relative oxidation resistance of three 


molybdenum-cobalt alloys. (Gleiser) 


cobalt layer is somewhat inferior 
to that given by nickel molybdate. 
Spalling of both the nickel and the 


cobalt alloys occurs when oxi- 
dized samples are cooled to room 
temperature. 


Although manganese dioxide is 
effective in stabilizing nickel and 
cobalt molybdates, the high 
amount of manganese required to 
prevent spalling reduces the pro- 
tective value of the coating. Be- 
cause of their unsatisfactory high 


temperature properties, ternary 
alloys of molybdenum may only 
be useful as coatings for other 
high temperature molybdenum- 
base alloys. For short time appli- 
cations up to 2000 F, molyb- 
denum-silicon-nickel and molyb- 
denum-cobalt-silicon coatings may 
be highly effective. The ductility 
of these coatings is marginal. 
However, these coatings have the 
capacity for self-healing and re- 
generation when damaged. 
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Better wicking—Moisture absorption characteristics of felts can be altered 
by special treatments. Ink stamp pad (center) is flanked by several types o/ 
treated felts for marking pens. 


Treated Felts 


Although wool felt alone is a versatile engineering ma- 
terial, many of its properties can be improved by various 
treatments such as impregnation and lamination. This 
article tells what treatments are available and where they 


can be used to advantage. 


by Malcolm W. Riley, Associate Editor, Materials & Methods 


@ The value of felt as an engi- 
neering material can be enhanced 
by special treatments applied by 
the materials supplier. Since felt 
is available as a stock material in 
densities ranging from 16 to 21 lb 
per cu ft in rolls, and 16 to 43 lb 
per cu ft in sheets, a wide range 
of properties is available to the 
engineer in standard types of felt. 
Only where this property range 
is insufficient for optimum design, 
or where felt must be protected 
from environmental hazards, 
should treated felt be specified. 


Felt treatments consist of 
chemical modification, impregna- 
tion, lamination, surface coating 
and combinations of these treat- 
ments. They are used to: 1) 
change the basic physical proper- 
ties of the felt, providing the en- 


gineer with a wider range of 
properties; 2) protect the felt; or 
3) improve forming characteris- 
tics and simplify fabrication. In 
many cases combinations of treat- 
ments are used to serve more than 
one of these purposes. 
Altered properties 

Stiffness or strength—Felt can 
be impregnated with starch, rub- 
ber lattices or synthetic resins to 
increase its stiffness or strength. 
In general, dextrin sizings are 
used where the felt is to operate 
in dry environments. Various 
types of such sizings can be used 
to provide a wide range of stiff- 
ness. This increased stiffness pro- 
vides support for thin walls and 
better handling characteristics for 
cut parts. 

Where improved flexibility and 
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increased strength in the presence 
of moisture or lubricants are re- 
quired, felt can be impregnated 
with natural or synthetic rubber 
or resin lattices. Impregnant con- 
tent can vary from 5 to 100% of 
solids. Selection of the proper 
rubber or resin and the proper 
proportion of impregnant to felt 
depends on service conditions, e.g., 
the chemical resistance required, 
as well as on the amount of 
strengthening or resilience de 
sired. Rubber-impregnated felts 
are used for such applications as 
flexible stiffening, sealing and 
gasketing. 

The maximum in strength and 
stiffness is obtained by impreg- 
nating felt layers with natural or 
synthetic rubber or resin and 
forming a high pressure laminate. 
With this type of treatment the 
product should be defined as a felt 
fiber-reinforced rubber or plastic. 
Tensile strengths are on the order 
of over 2000 psi, resistance to 
hydraulic pressure is about 2500 
psi maximum, and Shore A du- 
rometer hardness is about 90. This 
type of material is useful for ap- 
plications such as marine pump 
packings and gaskets, embossing 
bed blankets, friction brakes or 
clutch linings, and seals or molded 
washers. 

Wetting speed—Though felt by 
nature is a highly absorbent ma- 
terial, the speed of wetting or 
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Better fabrication— Molded felt shapes hold their form 
vith synthetic resins. 


hen impregnated 


wicking can be altered by treat- 
ment. Impregnation with wetting 
agents such as alka aryl sulfonates 
or sulfonated alkyl esters reduces 
the surface tension of liquids with 
which the felt is used, allowing 
the felt to wet out more easily 
and wick more rapidly. By select- 
ing the proper basic felt and ap- 
plying the proper wetting agents, 
speed of wetting and thus the 
wicking-rate can be closely con- 
trolled. The treatment has no 
effect on other properties of the 
felt. 

These types of treated felt are 
used for ink stamp pads, tape 
moisteners and ink rollers, and to 
feed process liquids in automatic 
machinery. 

Coefficient of friction — Un- 
treated felt has a relatively low 
coefficient of friction, ranging 
from 0.18 against oiled metal to 
0.37 against wood. Frictional 
characteristics can be altered to 
suit almost any desired applica- 
tion by impregnation or coating. 

Dry frictional coefficients can 
be reduced to extremely low values 
by impregnation with graphite, 
waxes or paraffin. Higher coeffi- 
cients of friction can be obtained 
by impregnating with dispersions 
of colloidal silica. Where ex- 
tremely high frictional properties 
are desirable, a coating or lami- 
nate of natural or synthetic rub- 
ber can be applied. Frictional 
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All photos courtesy Felt Assn. 


Better insulation—Insulation felts, chromate treat- 
ed, are used between dissimilar metals in railroad 


passenger car structures. 


characteristics of virtually any 
material that can be applied in 
coating form can be achieved by 
coating the felt. 

Permeability — Permeability of 
felts used for filtration can be 
closely controlled by altering fiber 
type and density. Where felt is to 
be used for packings, seals, 
washers or gaskets to protect op- 
erating parts from dirt, foreign 
matter or water, it can be im- 
pregnated with rubber, paraffin, 
petrolatum or graphite. Asphalt 
impregnations are usually used 
for weather seals. 

For seals or packing washers 
used to retain low viscosity oils, 
greases or hydraulic fluids, felt 
can be laminated with impervious 
membranes of Hycar, neoprene or 
Buna-S, depending on_ specific 
service environments. Such seals 
can be adapted to a variety of 
designs since a membrane may be 
laminated to one side of the felt, 
or several membranes may be in- 
terspersed between layers of felt. 
Also, different types of felt can be 
used on either side of a membrane 
so that one side may serve as a 
reservoir and the other as a pro- 
tective shield. Strength of the 
bond between such membranes 
and felt can be greater than the 
strength of the felt itself. 

Corrosion characteristics—Felt 
can be adjusted to a specified pH 
value so that it will not corrode 


metals with which it is in contact. 
Felis can also be treated with 
chromates which provide corro- 
sion protection to metals. Chro- 
mate treated felts can be used as 
protective seals between dissimi- 
lar metals, preventing galvanic 
corrosion. Many such treated felts 
are now being marketed with and 
without adhesive backings. 

Electrical qualities—Felts can 
be treated either to induce or to 
dissipate static electrical charges. 
By impregnation with a solvent 
solution of resin, the felt can be 
made to induce static charges, 
thus producing a filter material 
that will attract submicroscopic 
particles of dust in the air. Where 
dissipation of static charges is 
desirable, felt can be impregnated 
with a nonionic compound, lower- 
ing the resistivity of the fibers. 
Proofing or protection 

Flame _ resistance — Untreated 
wool or wool and cotton felts are 
slow burning materials which ex- 
hibit two types of combustion. 
Combustion by flaming occurs 
when flammable gases of thermal 
decomposition unite with oxygen 
to produce flame. Flameless com- 
bustion occurs when oxygen vigor- 
ously combines with the fiber to 
produce glowing. Flame proofing 
treatments currently applied to 
felts make them self-extinguish- 
ing, and reduce the period of 
afterglow to seconds. Such treat- 
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ments have no effect on the other 
properties of felt. 

Water repellence—By impreg- 
nation with a water resistant, 
flexible, nonleaching, noncorrosive 
material, such as a silicone resin, 
felt can be made to shed water, 
though it is not made impervious. 
Felt may impregnated 
with waxes, paraffin, petrolatum 
or combinations of these materials 


also be 


to provide water repellence. Water- 
repellent felts are normally used 
for weather-stripping and cowl- 
stripping, and as gasketing for 
plumbing fixtures. 

Mildew, 
When felts are to be used in warm, 


vermin resistance 


moist or wet places they can be 
treated for protection from mil- 
dew, mold and fungus attack. 
Materials can be treated to meet 


ADHESIVE SELECTION GUIDE 





specifications of MIL-M-2312. [m. 
pregnation with a _ phenol o, 
fluorine compound provides ro. 
tection from moths or carpet 
beetles. It does not impair 
ture, tensile strength or the 
properties of the material. 





More versatile fabrication ~ 
impregnation — Though 

untreated felt can be molded t 

degree, its natural 
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TO JOIN FELT TO: 


Acrylics sii iin a 
Aluminum 0 ‘ds 0 
Brass 

Bronze 

Buna S a 


Cast Iron 0 0 
Celluloid sa e 
Cellulose Acetate . 
Ceramics 0 0 
Concrete 0 


Copper _ - , 
Cork X 0 0 
Enamel ner Ae a 
Ethyl Cellulose i i 
Fabrics pa y 


Felt _ X 0 
Formica ; 
Glass 0 
Hycar 
lron 
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Leather 
Lignin 
Magnesium 
Mica 
Micarta 
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Phenolics _ —_ 
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Vinyls 
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X—Preferred for general application. O 


Usable for specific application. 
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retention of the unsup- 


makes 
a -ted molded shape difficult. To 
tain permanence of shape, felt 
| be impregnated with a therm- 
resin 


osetting or thermoplastic 
ore molding. The dimensional 
ility of the resin holds the felt 
shape after molding. When de- 
signing with molded felt remem- 
her that felt does not flow and 
thus there are definite limitations 
to the shape that can be achieved. 
idhesive backings—Both treat- 
ed and untreated felt can be sup- 
plied with various types of ad- 
hesive films applied to one or more 
its surfaces. The nature of 
felt’s fibrous structure ensures a 
good bond between the adhesive 
and the felt. 

Adhesives most commonly used 
with felt are solvent- or water- 
base compounds of natural or 
reclaim rubber, neoprene or Hy- 
ear. Solvent-base adhesives can 
be supplied as pressure sensitive, 
heat sensitive, direct combination, 
dry tack and solvent wet back 
types. Water-base adhesives are 
limited largely to direct combina- 
tion and dry tack types. For spe- 
cial applications, natural gums, 
glues, caseins, vinyls and gutta 
percha sheet laminas can be used. 

Selection of the proper adhesive 
is generally governed by 1) na- 
ture and surface character of the 
material to which the felt is to be 
bonded; 2) strength and flexibil- 
ity requirements of the bond; 3) 
service environment, i.e., operat- 
ing temperature and resistance 
needed to moisture, solvents, oils 
and chemicals; 4) method of ap- 
plication preferred; 5) curing 
cycle desirable; and 6) production 
quantities and cost considerations. 
An accompanying table lists pre- 
ferred and usable types of adhe- 
sives for joining felt to various 
materials and for resistance to 
specific types of environments. 

Typical applications for each of 
the types of adhesives are as fol- 
lows: 

Pressure sensitive — weather 
stripping and mechanical spacer 
strips. 

Heat sensitive — fabric-backed 
felts and laminated felts. 

Direct combination — vibration 





Why and Where Felt Is Used 


The properties of felt make it 
useful for six major types of in- 
dustrial applications. They are: 


1. Energy absorption — The 
natural resilience of felt makes 
it an excellent material for en- 
ergy absorption. Absorption 
values vary widely over the 
range of densities available. Felt 
is used under such equipment as 
textile machinery, printing 
presses, drop hammers and 
punch presses to absorb vibra- 
tion and impact. It is also used 
as protective packing for fragile 
products such as china, glass or 
electronic equipment. Special 
types of felt are used as protec- 
tive channels in car windows 
and as squeak strips between 
ear chassis and body. 


2. Friction — Frictional char- 
acteristics of denser felts are 
useful for polishing and wiping 
metal, glass and other materials, 
and in some clutching and brak- 
ing applications. Coarseness of 
the fiber and density of the felt 
are chosen to suit individual 
polishing applications. Where 
more abrasion is required than 
can be supplied by felt alone, 
felt wheels are coated with abra- 
sives. 


3. Sealing—Felt is 
packings, gaskets and other 
types of seals because of its 
resilience, which allows constant 
sealing pressure; its low coeffi- 
cient of friction, which mini- 
mizes wear and heat build-up; 
and its oil and moisture absorp- 
tion characteristics. The mate- 
rial can be used to retain oils 
and greases and/or exclude dust, 
fumes and moisture. 


4. Wicking—The capillarity of 
felt coupled with its moisture- 
holding structure make it an 
ideal material for lubrication 


used for 


feeds and reservoirs. Efficient 
wicking action can be engineered 
by designing wicks with the 
proper absorption capacity, wick- 
rise rate and wicking distance. 
For automatic lubrication of 
bearings, felt is used in bottom 
wick oilers, siphon wick oilers, 
absorbent or pad feed oilers and 
top feed oilers. Besides lubrica- 
tion applications, felt wicks are 
used to feed water, ink and 
other process fluids in equipment 
such as automatic printing 
equipment, numbering machines 
and postage meters. 


5. Filtration—The_ controlled 
permeability and particle reten- 
tion efficiency of felt suit it for 
filtration of air, gases and 
liquids. Also, wool is nonreac- 
tive to many chemical agents 
and felt can be made chemically 
neutral. Felt filters are used for 
such applications as industrial 
air filtration and air condition- 
ing, and for processing indus- 
trial chemicals, paints, film dope 
and nutrient broths. 


6. Insulation — The fibrous, 
porous, matted structure of felt 
makes it a natural thermal and 
acoustical insulator. For thermal 
insulation, untreated felt can be 
used continuously at tempera- 
tures up to about 200 F, and 
intermittently at higher tem- 
peratures. 


Other Felt Articles 


Applications and Properties of 
Mechanical Felts, File Fact, 
M&M, Apr 756, p 155. 

Campbell, J. B., Engineering 
Properties of Felt Make It 
Useful Material for Industry, 
M&M, Aug ’50, p 47. 

Campbell, J. B., Felt Has Wide 
Use as Engineering Material, 
M&M, Oct ’50, p 72. 





mountings and lamp and instru- 
ment bases. 

Dry tack—shoe and drawer lin- 
ings. 

Solvent wet back—filter bag 
seaming and joining to rubber. 
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Steel Brindell Operation 
Grade Hardness 
1137 290-330 Turning 
41137 290-300 
4137 290-330 Tooth cutting 
41137 290-330 
4140 285-302 Turning 
41L40 285-302 
4140 285-302 | Tooth cutting 
41140 285-302 | 
4150 255 Turning 
(face cuts) 
41L50 255 
4150 255 | Turning 
41L50 255 (plunge cuts) 
4150 255 Tooth cutting 
41150 255 roughing 
4150 255 Tooth cutting 
41.50 255 (finishing) 
1070 240-260 Tooth cutting 
10L70 240-260 

















Speed Feed, Cut, 
in, in. 
4 1pm 32 
56 6rpm 
35 strokes 0.028 
35 strokes 0.028 
17 rpm 0.0208 
25 rpm 0.0208 
37.5 strokes 0.017 
46.5 strokes 0.024 
275 sfm 0.016 
475 sfm 0.021 
276 sfm 0.005 
475 sfm 0.010 
89 strokes | 0.0237 | ~—0.628 
111 strokes 0.02955 | 0.62 
89 strokes 0.0237 0.0302 
111 strokes 0.0368° d 
32 rpm 0.048 0.69 
40 rpm 0.076 0.69 
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Tool . 
Wear, Results of Using Leaded 
in. 
69% less time 
Vy 1600% longer tool life. 94 
64 tool weal 
47% less time 
0.044 41% less time, 437% longer tox 
0.010 life, 77% less tool wear 
56% less time 
71% less time 
— 21% less time, 200% longer tool 
0.014 life, 50°% less tool wear 
0.028 47% less time, 187% longer too! 
0.015 life, 469% less tool wear 
0.20 
0.20 50% less time 








aRoughing cut using cutter from finishing cut on 4150 material. 


bFinishing cut using freshly ground cutter. 


cFree of heavy burrs found on regular material. 


dRoughing and finishing cuts. 


This table shows how... 


New Leaded Steels Reduce 


New process makes leaded steels available in larger ingots 
and with improved fatigue properties. 


by C. R. Funk, Chief Metallurgist, Alco Products, Inc. 


@ Introduction of lead into steel 
by a new process developed by our 
company extends the advantages 
of leaded steels to larger ingot 
sizes than could be produced pre- 
viously. The new steels, called 
Hi-Qua-Led, are now in commer- 
cial production in ingots up to 
50,000 lb and in forged or rolled 
rings from 18 to 145 in. o.d. 

The 1000 series carbon steel 
grades containing from 0.15 to 
0.70% carbon and alloy grades 
4130, 4140, 4150, 4340 and 4640 
have been leaded by the Alco 


94 -« 


process (patent applied for). In 
each case, basic properties of the 
steel remain unchanged and the 
pattern of lead distribution is un- 
affected by the grade. Lead distri- 
bution is so complete that micro- 
scopic examination during early 
work failed to reveal the presence 
of lead although chemical analysis 
showed a substantial lead content. 
It is the extremely fine dispersion 
of lead that makes possible the 
use of these leaded steels in such 
critical applications as gears. 


Mechanical properties 
Tensile, bend and impact prop- 


MATERIALS & METHODS 


erties of the steels remain essen- 
tially unchanged by addition of 
lead. Properties of a number of 
grades, given in an accompanying 
table, compare favorably’ with 
those of regular forged and rolled 
steel rings of equivalent size and 
grade. Since many gear failures 
result from surface fatigue, the 
fatigue properties of these new 
steels are particularly important. 

Published fatigue data compar- 
ing leaded and nonleaded steels 
have been limited. In general they 
indicate that lead causes a reduc- 
tion in fatigue strength of 20% 
for a tensile strength of 265,000 
psi, 8% for steels of 150,000 psi, 
and a negligible reduction for 
steels of 120,000 psi. Fatigue tests 
of the reversed bending type, con- 
ducted in our laboratories, have 
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PROPERTIES OF LEADED STEELS 

















Quench Temper Yld Ten Elong Red | 
die Section Temp, Temp Str, Str, in 2 in., of Brinell Charpy 
Size, in F F psi psi % Area, % Hardness Impact Str 

1.70 10% x5 1580 1000 104,000 157,000 14.0 26.5 321 10 

L7 14 x 2% 1580 1100 87,000 145,000 15.5 37.0 285 14 

L60 13% x 8 1580 1100 81,000 142,000 16.5 32.5 269 
10L50 15% x3 1580 1125 72,500 117,000 22.0 43.5 235 35 
10L45 13% x 2% 1580 1125 68,500 110,000 22.0 44.5 229 4] 
41L30 4% x2 1575 1125 105,000 126,000 18.5 52.1 262 73 
41L37 11% x 1% 1575 1250 100,000 122,000 23.5 62.4 | 248 73 
4)L40 15 x6 1575 1175 92,000 118,000 20.0 57.0 235 | 48 
41140 14x 2% 1575 1100 106,000 132,000 17.5 46.5 277 30 
43L40 9% x5 | 1550 1120 110,000 136,000 17.0 50.7 285 36 
30 | (Bx4% =| 1550 | 1100 125,000 | 145000 | 165 | 47.9 | 311 | 28 








not indicated a significant differ- 
ence between leaded and non- 
leaded steels heat treated to ap- 
proximately 145,000 psi. Fatigue 
tests at higher strength levels are 
being conducted. 

Although insufficient data have 
been developed to draw conclusive 
comparisons, results of surface 
fatigue tests to date favor leaded 
steel. A grade of high carbon 
leaded steel, for example, produced 
definitely improved surface fa- 
tigue properties. It was further 
noted that the work hardening 
effect, measured by hardness in- 
crease, extended to a depth of 0.1 
mm in the leaded steel, whereas 
the hardness increase in the non- 
leaded steel was limited to a depth 
of less than 0.02 mm. Similar re- 
sults have been obtained with 





Machining of Large Gears 


41L40 steel. 

The heat treatment response of 
Hi-Qua-Led is the same as that 
of a nonleaded steel of the same 
composition. The presence of lead 
apparently does not affect carbon 
penetration or hardness of case 
hardened, induction hardened or 
flame hardened components. 
Machinability 

The advantages of lead addi- 
tives in improving machinability 
have been demonstrated time and 
again for a variety of applications. 
Faster removal of metal is made 
possible by deeper cuts and faster 
speeds. Less power is needed to 
drive the cutting machine, and an 
improved surface finish is often 
obtainable with fewer tools, and 
possibly with lower cost tool 
steels. In short, leaded steel ap- 


pears ideally suited to the ma- 
chining requirements of forged 
and rolled ring products and 
other forgings requiring heavy 
machining operations. 

Machinability data obtained by 
customers reaffirms several po- 
tential advantages of leaded steel 
in the production of large gears. 
The apparent lubricating action 
of the lead permits faster speeds 
and deeper cuts than for non- 
leaded rings. In one test, turning 
speed was more than doubled and 
depth of cut was increased 50%. 
In another test tool life was in- 
creased 1600%. Lead appears to 
reduce friction between the tool 
and the part; thus the tools oper- 
ate at lower temperatures. A de- 
burring operation is often com- 
pletely eliminated or at least 
greatly minimized. Sometimes, 
the use of a roughing tool pro- 
vides an acceptable surface finish 
equivalent to that normally ob- 
tained with a finishing tool. 

A case history—In one actual 
application, leaded steel was ma- 
chined successfully with half the 
normal number of roughing cuts 
and at greatly increased speeds. 
Surface finish was greatly im- 
proved. Normal surface finish on 
4140 steel is 80 to 125 rms, 
whereas surface finish on the two 
leaded steel gears was 40 to 60 
rms. Total running time per gear 
was reduced by 12.18 hr, and 
cutter costs were reduced ap- 
proximately one-third. Other case 
histories are given elsewhere on 
this page. 
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Boron Carbide Looks Promising 
for Nuclear Uses 

























such as... 


Because of its boron 
content, this hard, stable, 
lightweight material has 

a high neutron capture 
cross section. This article 
discusses the properties 
that have led to use of both 
granular and molded boron 
carbide in a number of 
reactors here and abroad. 


Wableier. Spake 


_ 


by Charles W. Henson, 
Atomic Products Engineer, 
Norton Co. 


@ The industrial importance of | 
boron carbide (B,C)—the only fj 
compound in the’ boron-carbon : 
system—has been primarily due 
to its extreme hardness. With a j 
Knoop hardness of 2800 (100-gm 
load), it is the hardest known 
commercial material next to dia- 
mond. Now, as the atomic energy : 
structural parts for reactors uadusirz, any. baron tenets 
being reinvestigated in the light 
of its other properties and its de- 
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potential which make it an 
interesting material for nuclear 
engineering. 

7 importance of boron car- 
hide from the nuclear engineering 
tandpoint lies in its high per- 

ve of boron (78.3%). Ele- 

al boron has a high neutron 
capture cross section of 750 barns, 
making it useful for absorbing 
thermal neutrons in power reac- 
tors. By using boron in the form 
of boron carbide, it is possible to 
produce structurally strong, cor- 
rosion resistant components that 
eombine the good elevated tem- 
perature properties and design 
flexibility of boron carbide with 
the good neutron absorption char- 
acteristics of elemental boron. 


Commercial grades 

The proportion of boron in 
boron carbide can be altered, as 
shown in the accompanying sim- 
plified composition diagram. The 
“technical” grade of boron car- 
bide has a boron content of less 
than 75% (see left-hand portion 
of diagram). High purity boron 
carbide (994-% boron plus car- 
bon) has between 75 and 80% 
boron, conforming closely with the 
formula B,C. Since the density 
of this type of boron carbide is 
2.51 gm per cu cm—higher than 
that of elemental boron (2.33)— 
the concentration of boron in high 
purity boron carbide on a volume 
basis is 84% of the theoretical 
value for pure boron. 

The right-hand area of the dia- 
gram shows enriched grades. They 
contain 80% or more boron. If the 
composition is, for example, B,C 
(86.3% boron by weight) and the 
density is 2.47, percentage of 
boron by volume is about 91.5%. 
Since the remainder is carbon, a 
commonly used moderator mate- 
rial, enriched boron carbide can 
be used in atomic reactors where 
high concentrations of boron are 
required. These enriched grades 
correspond to technical grades of 
elemental boron. They are rela- 
tively costly and not always read- 
ily available in large quantities 
for normal delivery. 

Physical properties 

The high Knoop hardness of 

boron carbide is coupled with low 


weight, extreme chemical stability, 
high compressive strength and 
high melting point. On the other 
hand, boron carbide has a rela- 
tively low tensile strength, is quite 
brittle, and reacts with oxygen 
to an increasing degree as tem- 
perature is increased and particle 
size decreased. Physical proper- 
ties are given at right. 

Under all ordinary chemical 
conditions, boron carbide is ex- 
tremely inert. It is strongly re- 
sistant to attack by any chemical 
other than fused caustic. It 
reacts quite readily with oxygen 
at temperatures of about 1800 F, 
with white hot or molten ferrous 
metals, and with certain transi- 
tion metals. Boron carbide can be 
a hazard to laboratory ware as it 
also reacts with platinum to pro- 
duce a low melting boride. 

Boron carbide is slowly etched 
by hydrogen at temperatures of 
the order of 2200 F, and is at- 
tacked slowly by 
nitric acid and other powerful 
oxidizing agents when heated 
under pressure in a closed vessel. 
In a carbon monoxide atmosphere, 
it can be heated to its melting 
point without change. 

Corrosion resistance data are 
limited. In autoclave tests, speci- 
mens show good resistance at 500 
F to water which has been de- 
gassed and then had oxygen dis- 
solved in it to a concentration of 
30 cu em per |. Corrosion rate 
reported is —0.12 mg per sq cm 
per mo. At 600 F, the rate is 
somewhat higher and some sur- 
face roughening is observed. 


concentrated 


Forms and design 

An important characteristic of 
boron carbide for nuclear reactor 
use, as well as for general indus- 
trial use, is the variety of shapes 
into which it can be formed. 

Granular or powdered — Low 
cost shields or other types of re- 
actor components can be con- 
structed using mixed sizes of 
granular boron carbide to fill con- 
tainers or spaces between walls 
of a structure. Pertinent design 
data include boron density, purity 
and maximum particle size. Boron 
density in a finished shield is 


calculated from pack density and 


PROPERTIES OF BORON CARBIDE (B.C) 





Theoretical Boron Content, % 78.3 


Melting Point, F 4450 
Specific Gravity 2.51 
Knoop Hardness, K:oo 2800 
Bending Str, psi 35,000 
Compressive Str, psi 414.000 


Specific Heat, cal/gm/°C 12.36 
(formula mass at 294.3 K ) 
Coeff of Therm Exp 
(68-1475 F), per °F 25 x 10-7 
Elec Resist, microhm-cm 3-8 x 10 
Refractive Index (red light) 2.66 


Young’s Modulus, psi 65 x 106 
(4.5 x 10!2 dynes/sq cm) 
Structure Rhombohedral 





Boron Carbon Ratio (B:C) 
3:1 4: 
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Simplified composition diagram for 
boron-carbon, 


percentage of boron in the boron 
carbide. Maximum particle size 
is important only where small or 
constricted spaces must be filled 
without blocking passages. 

For pack densities of the order 
of 1.5 gm per cu cm, so-called run- 
of mill sizings can be used. These 
sizings include whatever mesh size 
is designated as well as all sizes 
smaller than that designated. For 
higher pack densities—up to 1.8 
gm per cu cm— it is usually neces- 
sary to use more expensive special 
blends of mesh sizes to provide 
maximum pack density. These are 
known as vibration or ramming 
mixtures. In some cases pack den- 
sities of 1.9 gm per cu cm can be 
obtained if the size and geometry 
of the container or space to be 
filled are optimum. Where -the fill 
is to be rammed with pneumatic 
guns, it is usually necessary to 
add water or other volatile liquid 
to aid packing. 


In other nuclear applications. 


where lower boron densities are 
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permissible, pulverized boron car- 
bide can be used as a filler in 
cements or mortars, in plastics 


and in metal-bonded and glass 


bonded components. The most 
widely used combination of boron 
carbide and metal is Boral. A 


sheet material, Boral is made by 
suspending size 20-100 boron car- 
bide granules in molten 1100 alu- 
minum. The sheet is formed by 
casting and rolling, then cladding 
the filled aluminum on both sizes 
with aluminum, forming sheets 
1, to \% in. thick. Boron carbide 
content in the core is usually 
about 35% by weight. 

Molded—Advantages of using 
molded pieces rather than pulver- 
ized boron carbide are: 1) install- 
ing blocks or plates without en- 
closing them results in structural 
simplification and reduction of 
installation costs; 2) molded seg- 
ments can be pre-inspected for 
density, uniformity of strength, 
etc., ensuring the placing of cal- 
culated amounts of boron in the 
proper areas; 3) heat transfer 
characteristics are better and 
more predictable; and 4) migra- 
tion of boron carbide grains in 
event of partitions cracking is 
avoided. 

The process of hot pressing high 
purity boron carbide powders in 
graphite molds is relatively well 
known. It is costly when used to 
produce wear resistant materials 
because of the close control of 


structure and composition neces- 
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High surface finish illustrates density of molded boron carbide. 
lump of boron carbide is shown at left. 


sary. Where technical grades of 
67 to 75% boron and bulk densi- 
ties of 1.8 to 2.3 can be used, cost 
can be substantially reduced. Cold 
molding and sintering, a less ex 
pensive process, can be used to 


-ury 


produce many ypes of nucl 
components. 

Advantages of using self-bonded 
(molded) boron carbide, whether 
it be hot pressed or cold molded 
and sintered, lie in high physical 
strength, high melting point and 
great resistance to chemical at- 
tack. Reactor control elements of 
this type minimize the danger of 
boron being dissolved in coolants 
such as water or sodium should a 
leak develop. 

Where control elements such as 
round rods must be longer than 
can be readily pressed or molded, 
segments in the form of short 
cylinders can be inserted in tubes 
to form the desired rod length. 
When the bulk density of the 
boron carbide segment is to be 
about 2.0 to 2.3, size of the cylin- 
drical segments normally falls be- 
tween 144 and about 2™% in. o.d. 
Length of the segments falls be- 
tween six diameters, in small 
sizes, and two diameters, in large 
Hollow cylinders can be 
molded where center rods are de 
sirable. 
rectangular or other form can be 
produced at densities of 2.0 to 2.3 
as long as cross sections are con- 


sizes. 


Segmental assemblies of 


stant to permit compression mold- 
ing. Where densities of 1.5 to 1.9 
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Furnace 





can be used, a greater rar 


sizes and shapes is available. |x 
costs are somewhat lower f: 
Chemical 


lower densities. 
ity and strength remain hig! 

Molded boron carbide ec 
finished to precision dime 
by surface grinding. Thoug!] 
mond wheels are required 
centerless grinding or flat surfac 
grinding, shapes with densiti 
2.3 and lower do not retain th 
extreme hardness of wear resis. 
tance grades. 

Bonded—Where molded boron 
carbide is to be used at tempera- 
tures of not much above 1800 F. 
ceramic type bonding may be ad- 
vantageous. Such shapes are less 
costly then self-bonded boron car- 
bide and have greater design flexi- 
bility, since larger and more in- 
tricate shapes can be made than 
are possible by hot pressing or by 
molding and sintering. One usefu! 
composition is obtained by bond- 
ing with carbon. The resulting 
material is analogous to baked 
carbon products made with coal! 
tar pitch. This type of formula- 
tion has the advantage of not 
introducing additional elements. 
Other refractory or ceramic bonds 
include fused sodium silicate or 
boric oxide and other silicates 
borate frits or glassy materials 
The best type of bond can be 
selected only after service condi- 
tions such as temperature, load 
heat shock and other environmen 
tal conditions are determined. 

Cermet or metal-bonded boron 
carbide offers interesting possi- 


bilities. Shapes can be mad 
either by powder’ metallurgy 
methods or by infiltration of 


molded boron carbide by molten 
metal. Most of the work done in 
this field has been limited to alu- 
minum-bonded products. 

For applications at lower tem- 
peratures, boron carbide can be 
bonded with polymeric materials. 
These include paraffin, rubber, 
cellulose acetate, acrylics, poly- 
ethylene and polystyrene. Compo- 
sitions containing up to 50% by 
volume of boron carbide can be 
formulated. Calendering and com- 
pression molding are normal pro- 
duction methods used. 
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Cryotron: a practical use for superconductivity 


A tiny piece of straight tantalum wire 
(approximately 1/10 in. long) wound 
with a single layer of columbium control 
wire (about the size of a human hair) 
may one day make possible a digital com- 
puter system that will occupy only 1 cu 
ft—representing a space saving of ap- 
proximately 20 to 1 compared to tran- 
sistor computers, and perhaps 300 to 1 
compared to vacuum tube computers. 

The device, known as the cryotron and 
developed at Massachusetts Institute of 
Technology, operates in a bath of liquid 
helium maintained only a few degrees 


AT WORK 





400-Ib plastics car 


Polyester-glass reinforced plastics 
moldings are used for the body of 
this two passenger, three wheel util- 
ty car. The car has a top speed of 
70 mph and a cruising speed of 40 
mph. It is 125 in. long, 49 in. wide 
and 33 in. high. The car has a 3-gal 
gasoline tank, but gets 80 miles to 
the gallon. The two-piece body is 
mounted on a welded, heavy duty 
tubular steel frame. A _ fiberglass 
blanket insulates the German J.L.O. 
engine from the driving compart- 
ment, and the bucket vinyl uphol- 
stery is backed with foam rubber. 

Made by Bassons Industries Corp. 
and priced around $1000, the car 
has a load capacity of 500 Ib. For 
quick identification when making de- 
liveries, the reinforced plastics body 
can be made to represent various 
objects—ice cream cone, liquor bot- 
tle, camera, radio or television set. 


above absolute zero. When the cryotron 
is cooled by the helium, the central tan- 
talum wire can be made superconductive 
or resistive at will by raising or lower- 
ing the magnetic field created by the con- 
trol current flowing in the surrounding 
columbium coil. Thus, the cryotron per- 
forms the same functions as any elec- 
tronic switch—it makes, breaks or 
changes connections in an electrical cir- 
cuit. Its unusually small size, low cost 
and high reliability make it more attrac- 
tive than transistors and vacuum tubes 
for many applications. 
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Screw machine parts of R Monel. Material has excellent machinability, is 
tough and resists corrosion and rusting. 
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Garter springs of Inconel have good elevated temperature properties. 


Selecting 
Nickel Alloy 
Wire 


Nickel, Monel and Inconel wire have good physical prop- 
erties, good formability and good resistance to heat and 
corrosion. Here are detailed data and recommendations 
to help you select the best wire for a specific application. 
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by David Schmid, President, Techalloy, Inc. 
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@ Wire is one of the most « 
nomical forms of metal to u 
it can be fabricated by more di{ 
ferent methods than any ot) 
wrought material; product 
equipment is less expensive th 
that required for strip, sheet 
tubing: and it lends itself to ] 
speed operation. 

Although almost any metal 
be obtained in wire form, nic} 
and its alloys are one of the most 
useful groups for mechanical and 
electrical products. These mate 
rials combine excellent physical 
properties with good formability 
and resistance to temperature and 
corrosion. All nickel alloys can 
be readily formed on _ two-slide 
and four-slide wire forming ma- 
chines. 

Major types of mechanical 
products being produced from 
nickel alloy wire include springs, 
fasteners, cold headed parts, and 
woven and welded wire assemblies. 
In the electrical and electronic 
fields, the forming characteristics 
and electrical properties of nickel 
alloy wire are essential for heat- 
ing elements, conductors of vari- 
ous types and filaments for vacu- 
um tubes. 

Selecting the material 

High nickel alloys can _ be 
divided into three groups: nickel 
Monel and Inconel. Within each 
of these groups there are several! 
compositions to meet different ap- 
plication requirements. The com- 
positions and general character- 
istics of the most widely used 
alloys are listed in Table 1. De- 
tailed design data are given in 
Tables 2, 3 and 4. 

Monel—As_ shown in_ these 
tables, the principal attributes of 
Monel are its excellent forming 
characteristics and its corrosion 
resistance. Although it is one of 
the lowest strength materials in 
this group, it has the toughness 
and strength of low alloy steel and 
the ductility of mild steel. Fur- 
thermore, it retains these me- 
chanical properties over a wider 
range of temperatures than struc- 
tural steels. 

The strength of Monel can be 
increased by cold working but'not 
by heat treatment. Tensile 
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strenzth, as cold drawn, ranges 
S from about 80,000 psi for soft 
- to about 165,000 psi for 








nr temper. Variation of 
th and ductility with hard- 
ire shown in Fig 1. 

; combination of properties 
esulted in the use of Monel 
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® wire for a variety of fasteners 3 
ond other cold headed parts. With ; 2 
- ‘ : DS 40° 
= proper lubricants, area reductions 2 s 
2 of 4 to 1 are possible. Where good - loo § 
" machining properties are desired £ 5 
™ as well as adaptability to cold 2? oL 2 a | 
4 heading, an alloy with higher = " ukerentiae ements ™ \/o ' 2 3 4 i 
|) sulfur content, R Monel, may have “pomecte Nominol Reduction by 8 ond S Goge Nos 
, advantages. . This material is Fig 1—Variation of ductility and Fig 2—Effect of cold work on the 
# often used instead of brass or strength of Monel with hardness. tensile strength of wire. 
™ bronze because of its better cor- 
rosion resistance. It is also used . 
My to replace stainless because stain- fully cold worked material (Fig vacuum tube applications, for ex- 
™ less alloys that can be cold headed 2). Typical applications are valve ample, its ability to release ab- 
are not free machining and those components, parts for pumps sorbed gases readily while retain- 
a alloys that are free machining handling corrosive or abrasive ing its strength at degassing 
{ cannot be cold headed. liquids, and springs for corrosive temperatures above 1000 F is ex- 
4 An age hardenable grade, K environments. tremely important. 
x Monel. has the same corrosion re- Nickel — Commercially pure Mechanical properties of 
™ sistance as Monel but possesses wrought nickel wire is widely wrought nickel are about equal to 
4 higher strength and hardness. It used in radio, television and elec- those of mild steel. Tensile 
®= can be hardened from the soft, trical products because it com- strength, like that of Monel, can 
') intermediate or fully cold worked bines good electrical and mechan- be increased by mechanical work- 
= tempers, but optimum properties ical properties with resistance to ing but not by heat treating. 
™ are attained by heat treating temperature and corrosion. For Ductility can be maintained even 
j 
j TABLE 1—COMPOSITION AND CHARACTERISTICS OF HIGH NICKEL ALLOYS 
j Composition, % 
Material —— ——__—____— - —_— —- - ——_—_—_—_—__—_ ——$____—__—_—_—_———_—- Characteristics 
Ni Fe Cu Al Ti Other (max) 
Monel 63-70 2.5 max bal - - Mn 2.0, S$ 0.024, | General purpose alloy for corrosive applica- 
C 0.30, Si 0.50 | tions. Tough, ductile. Has strength of low 
alloy steel. Good for cold headed parts 
R Monel 70 max 2.5 max bal — — Mn 2.0, C 0.30, | Free machining alloy, particularly useful for 
Si 0.50, S 0.06 | parts produced on automatic screw machines 
im K Monel 63-70 0.9 bal 2.0-4.0 0.25-10 Mn 1.50, C 0.25, | Age hardenable alloy for parts requiring higher 
Si 1.0, S$ 0.01 | strength and hardness. Nonmagnetic 
Nickel 99.0 min 0.40 max 0.25 max — — Mn 0.35, Si 0.35, | Good electrical and thermal conductor. Tough; 
C 0.15, S 0.01 | resistant to corrosion and elevated tempera- 
| ture; magnetic 
Duranickel 93.0 min 0.35 0.05 40-475 0.25-10 C 0.30, Si 0.50, | Higher strength than nickel. Good spring prop- 
Mn 2.0, S$ 0.024 | erties up to 600 F. Age hardenable 
Permanickel 97.0 min 0.60 max 0.25 max — 0.60 max Mn 0.50, C 0.40, Good electrical conductivity. Higher strength 
Si 0.35, Mg 0.50 and hardness than nickel 
Inconel 72.0 min 6.0-1.0 0.05 max — — Cr 17, Si 0.50, Resistant to oxidation and other forms of high 
C 0.15, S 0.015 | temperature attack. Toughness and strength 
: Mn 1.0, among highest of nickel alloys 
: inconel X 70.0 min 5.0-9.0 0.50 max 0.4-1.0 2.25-2.75 Mn 1.0, S_ 0.01, Age hardenable for maximum physical proper- 
Si 0.50, Cr 16.0, ties. Particularly useful for springs operating at 
C 0.08, Cb 1.0 elevated temperatures 
nconel W 70.0 min 5.0-9.0 0.50 max 0.4-1.0 2.00-2.75 Cr 17.0, C 0.08, Like Inconel X, a good spring material for tem- 
Mn 10, S_ 0.01 peratures up to 1000 F 
Si 0.70, 
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in spring tempers and afte) ¢eo|q 
forming. 
Where a 
strength is 
hardenable 


somewhat  highe 

required, an ag 
nickel-aluminum. tits 
nium alloy, Duranickel, is 
abe. Tensile strength ranges 
about 100,000 psi for soft temp 
to 180,000 psi for spring temper 
As shown in Fig 3, ductility ang 
toughness decrease with increas. 
ing hardness, but the wire does 
not become brittle even at a ten. 
sile strength of 200,000 psi. 

A nickel - magnesium - titanium 
alloy, Permanickel, combines the 
mechanical properties of Dura. 
nickel with the electrical conduc. 
tivity of pure nickel. This wire 
is particularly useful for current. 
carrying springs, high strength 
electrical conductors, vacuum tube 


TABLE 2—MECHANICAL PROPERTIES OF COLD DRAWN WIRE 














Monel, Duranickel, Nickel-Clad Inconel X, 
Property R Monel K Monel Nickel Permanickel Copper Inconel Inconel W 
Wire Dia: 0.002-0.010 in. 
Ten Str, 1000 psi: 
Annealed 85-110 _ 60-95 100-150 40-70 105-135 130-160 
Full Hard-Spring 160-210 _ 135-160 225-260 185-250 245-275 
Annealed, Age Hardened — . 170-200 - 180-210 
Spring, Age Hardened 250-280 _ — 280-310 
Yid Str, 1000 psi: 
Annealed 40-65 20-60 50-110 20-50 45-80 70-12! 
Full Hard-Spring 140-200 115-150 210-250 165-240 225-265 
Annealed, Age Hardened 140-170 150-180 
Spring, Age Hardened 230-260 250-280 
Elongation, %: 
Annealed 40-25 50-15 35-10 10 min 40-20 35-10 
Full Hard-Spring 5-2 5-2 5-2 — 5-2 5-2 
Annealed, Age Hardened 20-8 
Spring, Age Hardened 8.3 
Wire Dia: 0.010-0.032 in. 
Ten Str, 1000 psi: 
Annealed 70-95 95-115 60-95 95-125 40-70 90-130 | 130-150 
No. 1 Temper 85-100 100-125 90-105 110-140 — 120-160 | 135-185 
Full Hard-Spring 145-180 155-195 125-150 175-225 — 180-230 | 220-250 
Annealed, Age Hardened — 130-150 160-190 _ —_ 180-210 
No. 1 Temper, Age Hardened 140-170 170-200 _ -- 190-220 
Spring, Age Hardened — 175-210 — 220-250 | 270-300 
Yid Str, 1000 psi: | 
Annealed 30-55 40-65 25-55 40-85 20-50 40-85 65-110 
No. 1 Temper 50-75 55-80 50-75 70-100 — 75-115 85-135 
Full Hard-Spring 125-170 130-185 105-140 155-210 — 150-210 | 190-230 
Annealed, Age Hardened — 90-110 ~ 120-150 _ -_ | 150-180 
No. 1 Temper, Age Hardened — 100-130 | — 130-160 _ at | 160-190 
Spring, Age Hardened % — | 150-200 | — 200-230 — — | 240-280 
Elongation, %: | | 
Annealed 45-25 40-20 | 50-25 40-15 30-10 45-20 | 35-15 
No. 1 Temper 30-20 30-15 30-15 30-10 a 30-10 | 25-10 
Full Hard-Spring 5-3 5-2 5.2 5-2 — 5-2 5-2 
Annealed, Age Hardened — 30-15 _ 20-10 oes os 20-10 
No. 1 Temper, Age Hardened — 25-10 — 15-8 — — 15-8 
Spring, Age Hardened _ 8-3 8.3 — — | 8-3 
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TABLE 2—MECHANICAL PROPERTIES OF COLD DRAWN WIRE—Continued 

















Monel, | | Duranickel, Nickel-Clad Inconel X, 
Property R Monel K Monel | Nickel Permanickel Copper Inconel Inconel W 
ite Dia: 0.032-0.0625 in. 
1000 psi 
aled 70-95 80-110 55-85 85-115 35-60 85-130 100-130 
| Temper 85-100 95-120 70-95 100-135 — 120-155 130-175 
Full Hard-Spring 145-180 145-190 125-145 170-210 60-85 170-220 210-245 
Annealed, Age Hardened 120-150 - 160-190 — — 170-200 
No. 1 Temper, Age Hardened 130-160 - 170-200 -— — 180-210 
pring, Age Hardened 160-200 200-240 _ — 260-295 
vid Str, 1000 psi. 
Annealed 30-55 35-60 20-50 35-65 15-40 35-85 45-85 
No. 1 Temper 50-75 50-80 40-75 60-95 — 75-120 85-145 
Full Hard-Spring 125-170 125-180 105-135 150-200 50-75 150-210 190-235 
Annealed, Age Hardened 90-110 — 120-150 — — 140-170 
No. 1 Temper, Age Hardened — 95-125 — 150-180 — - 150-180 
Spring, Age Hardened 140-190 — 180-220 — — 230-275 
Elongation, %: 
Annealed 45-25 40-20 50-30 40-20 40-20 45-25 40-15 
No. 1 Temper 30-20 30-15 40-20 30-15 — 30-15 25-10 
Full Hard-Spring 5-2 5-2 5-2 5-2 5-2 5-2 5-2 
Annealed, Age Hardened — 30-15 — 25-10 — — 20-10 
No. 1 Temper, Age Hardened — 25-10 20-8 15-8 
Spring, Age Hardened — 8-3 10-5 8-3 
Wire Dia: 0.0625-0.250 in. 
Ten Str, 1000 psi: 
Annealed 70-95 80-105 50-85 75-100 30-60 80-120 95-130 
No. 1 Temper 75-100 95-120 70-90 95-120 _— 105-135 130-170 
Full Hard-Spring 130-160 150-185 100-130 160-200 55-85 170-220 185-230 
Annealed, Age Hardened 120-150 150-180 — _ 170-200 
No. 1 Temper, Age Hardened 130-160 — 160-190 _ _ 180-210 
Spring, Age Hardened 160-200 200-240 250-290 
Yid Str, 1000 psi: 
Annealed 30-60 35-65 20-50 35-65 “15-40 35-75 40-80 
No. 1 Temper 40-70 50-95 40-60 60-95 m | 70-105 75-135 
Full Hard-Spring 120-150 135-180 100-125 150-195 50-75 150-210 170-220 
Annealed, Age Hardened - 90-110 - 110-140 — 140-170 
No. 1 Temper, Age Hardened 95-125 120-150 : 150-180 
Spring, Age Hardened 140-190 180-220 _ 230-270 
Elongation, %: 
Annealed 45-25 40-20 50-30 40-20 40-20 45-20 40-15 
No. 1 Temper 30-20 30-15 | 40-20 30-15 — 35-15 30-10 
Full Hard-Spring 2 5-2 | 5-2 5-2 5-2 5-2 5-2 
Annealed, Age Hardened _ 30-15 25-10 ~ _ 20-10 
No. 1 Temper-Age Hardened 25-10 20-8 15-8 
Spring, Age Hardened 8-3 10-5 8-3 








grids, and highly stressed mag- 
netostrictive units. 

One material that is currently 
finding new applications is nickel- 
clad copper wire (see M&M, May 
‘52, p 96). The copper core car- 
ries the current and the nickel or 
Inconel cladding protects the core 
from oxidation and other damage 
from high temperatures. Such a 
material makes possible durable 
electrical leads that are smaller 
than could be produced with a sin- 
gle material. Inconel-clad nickel 
and stainless-clad copper wire are 
under development. 

Inconel—When wire with maxi- 


mum strength and resistance to 
temperature is needed, one of the 
three Inconel alloys should be 
used. Tensile strength of Inconel 
ranges from 100,000 psi for soft 
temper to 175,000-200,000 psi for 
spring temper. It can be increased 
by cold working but not by heat 
treatment. Low yield strength 
(30,000 to 50,000 psi) and good 
elongation (35 to 50%) facilitate 
fabrication of the wire in the 
temper condition. 

As a spring material, Inconel 
offers low relaxation at tempera- 
tures up to 650 F. Music wire 
and other spring steels cannot be 


used above 250 and 425 F, respec- 
tively (see Fig 4). Maximum op- 
erating temperatures for various 
spring wires are given in Table 5. 

For higher strength and resis- 
tance to temperatures up to 1000 
F, Inconel X or W should be used. 
As shown in Table 1, both have 
the same analysis with the excep- 
tion of columbium, and they can 
be used interchangeably. Both 
alloys can be fabricated by most 
conventional techniques. Forming 
in the pre-age hardened condition 
is recommended. 

Spring wire for use at tem- 
peratures up to 800 F is hardened 
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limits for properties where 


ever possible. 


mers’ experiences. 





Give supplier complete data 
on mechanical properties re- 


3. Tell supplier end use of ma- 
terial. Include maximum and 
minimum temperatures and 
corrosive atmospheres, if 
any. The supplier may be 
able to suggest a lower-cost 
alloy based on other custo- 


4. Describe fabricating proce- 
dures and equipment in your 
plant; you may get material 


Some Tips on Buying Wire 


at no added cost that has 
been specifically prepared for 
your needs. 

Specify surface finish re 
quirements accurately. 
Specify ductility require- 
ments to avoid breakage dur- 
ing processing of the wire 
into finished product. 
Specify spools or coils. 
Investigate possibility of 
getting wire cut to exact 
length and straightened. In 
some applications reduced 
waste will more than offset 
increased initial materials 


costs. 














eee OS 





Ve 


Breather springs of K Monel or Inconel provide necessary elongation and 
contraction in steel bands used to hold thermal insulation on metal tanks, 
towers, etc. They are corrosion resistant and maintain strength and elasticity 


at high temperatures. 
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by heating at 1200 F for 4 hy 
followed by air or furnace coo! ine 
For spring applications between 
800 and 1000 F, No. 1 te 
wire (130,000 psi tensile strer 
is used and is age hardens 
350 F for 16 hr. Maximun 
sign stress for Inconel X or 
100,000 psi—about the sam 
for music wire. 
Other considerations 
Tolerances—Typical commercia} 
tolerances for nickel alloy wire 
are given in Table 6. Closer toler. 
ances, one half or less of the 
values listed, can be met, but they 
will require paying a premium 
price for the material. 
Finish—Surface finishes that 
can be expected from cold drawn 
stock range from 10 to 64 micro- 
inches rms, depending upon condi- 
tion of dies, drawing speed, and 
lubricant. For most applications, 
this range is adequate, but finer 
finishes can be obtained at in- 
creased cost. Inconel spring wire 
should be purchased with a lead 


Ladder-type grid with legs o/ 
0.015-in. nickel wire wrapped with 
0.0001-in. gold plated tungsten wire 
is free of kinks, cracks and nicks. 
Use of these materials reduced grid 
rejects by over 50% in one case. 
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to gall. Avoid Contamination I 


Sphape—Though standard round | 
. = best suited for most appli- All of the materials mentioned 
hd. Basil wir in this article can be joined by 


ations, almost any shape wire can 
cations, alm : P ; brazing, soft soldering, gas or 


92ine vs) snecis OW ‘ ‘ ° . 
be obtained to meet special r electric welding without sacri- 


quirements. Some of the most fe, ficing corrosion resistance, How- 
widely used shapes are shown in Mcrae Ca ever, cleanliness in these opera- | 
Fig 5. Use of special shapes may tions is of particular importance | 
provide advantages such as: 1) iti Bees A aero because at high temperatures 


savings in material, 2) reduced nickel alloys are subject to at- | | 
processing and faster production, tack by sulfur and low melting 


98) increased structural strength metals, especially lead. Sulfur 

. pound of wire, and 4) im- combines with nickel to form a 
_ ? cedick eae canon a brittle sulfide which cracks when 
proves: ee ; eh “4 stressed. Lead acts in a similar 
use of hexagon stock for small manner. Thus, when annealing 









































bolts is a typical example of how Fig 5—Typical wire shapes—round or bonding with heat, care must 
material can be saved. and special. be taken to remove all material | 
which might contain either of | 
TABLE 3—COMPARISON OF TENSILE AND TORSIONAL PROPERTIES these elements. For best results, | 
OF HIGH NICKEL ALLOY WIRE zine chloride-base fluxes are gen- | 
: erally preferred. i 
Tensile | Torsional | | 
Properties | Properties Ratios | 
SG NE AM hee TABLE 5—TEMPERATURE LIMITS | 
Min OF SPRING WIRE 
| Ten Tor Tor Tor 
Alloy Condition Dia, Str Ten | Break | Prop Break | Prop Prop ; Max Recommended 
| in. |}(ASTM| Str, | Str, | Limit, | Str/ | Limit/ Limit Materier Temp, F 
Spec), | 1000 | 1000 | 1000 Ten Ten Tor 
| 1000 psi psi | psi Str Str | Break 
psi | | Str Hard Drawn Steel (SAE 1350, 400 
| 1360) 
| Cold drawn 75% 0.148] 140 157 | 110 | 6&8 0.700 | 0.433 | 0.618 Music Wire (SAE 1085, 1090) 250 
. Monel | Cold drawn 75%, 0.148] 140 | 160 | 105 | 65 | 0.656 | 0.404 | 0.619  Ghromium-Vanadium Steel 425 
stress relieved (SAE 6150) 
é Cold drawn 65% 0.148] 170 172 115 74 0.669 0.430 | 0.643 Stainless. Type 302 550 . 
| Inconel | Cold drawn 65%, |0.148] 170 | 188 | 124 | 77 | 0.659 | 0.410 | 0.620 ernaeoti 
stress relieved Stainless, Type 414 450 
Cold drawn 50% 0.148} 150 163 107 68 0.657 0.417 0.635 Inconel 650 
K Monel Cold drawn 50%, 0.148} 170 197 | 137 75 0.696 | 0.380 | 0.547 K Monel 450 
age hardened Duranickel, Age Hardened 650 
Cold drawn 50% | 0.148] 155 175 127 71 0.725 | 0.406 | 0.560 Inconel X, Spring Temper, 800 
Duranickel | Cold drawn 50%, | 0.148] 190 225 160 76 0.712 | 0.338 | 0.475 Aged 4 hr at 1200 F 
age hardened Inconel X, Spring Temper, 1000 





Aged 16 hr at 1350 F 





TABLE 4—ENDURANCE LIMITS AND EFFECT OF CORROSION ON FATIGUE: 






































| TABLE 6—STANDARD TOLERANCES 
| Apparent Corrosion FOR ROUND WIRE: 
Endur- | Fatigue Limit®, psi 
Material | Condition ance a ; 
| Limit in | Fresh | Sea | Distilled Wire Size, in. Tolerances, in. 
Air,psi Water | Water | Water 
0.002 -0.0043 0.0002 
. Cold drawn, stress equalized 3 hr} 52,000 | — _ — 0.0045-0.0077 0.00025 
onel at 800 F . ‘ ' 
Annealed 1 hr at 1400 F 34,000 | 29,000 | 29000 — OS UI 0.0003 
Cold drawn 45500 | — — | 25,000 0.015 -0.0195 0.0004 
K Monel Hot rolled, aged 16 hr at 1080 F 49,000 | — — | 29,000 0.020 -0.031 0.0005 
Duranicke! Cold drawn, aged 16 hr at 1080 F 51,000 | 37,500 28,000 — 0.032 -0.045 0.0006 
Hot rolled, aged 16 hr at 1080 F 52,000 — _ 35,000 
Inconel Hot rolled om .| .— |: — |. 3aso0 0.046 -0.079 0.0007 
Cold drawn, stress equalized 1 hr} 45000 | — | — i 0.080 -0.1875 0.001 
at 900 F | 0.1875-0.406 0.001-0.002 
0.406 -0.500 0.002 
*All values based on 10° cycles. 
. ti ery ap008 rpm, polished specimens. aCold drawn material in coils or straight 
¢Corrosion fatigue tests do not take into account the time factor to any appreciable extent. lengths. 
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Clear acrylic spray applied to delicate electronic equipment provides moisture resistance and assures retention of Alur 
electrical calibrations during storage. 
in 1 
~ = 1 obte 
cry IC Oa ines ; jinui 
. die 
4 Acr 
for Metal Products - 
» mir 
S 6olys 
as 
Clear lacquers and pigmented enamels are used to: : > TEN fers ey ne 
. . : class of polymers or syntnetic Ce 
1. Preserve attractive metallic surfaces resins known as acrylic and meth- ( 
; , ; ; acrvlic s—_hav rj ‘ ally 
2. Protect electronic circuits from moisture Sire Aeree ao te © eee ‘ol 
of properties, depending largely SO 
3. Protect chemical and food processing equipment on the polymers used. Since these . 
‘ : ; , ; polymers are related to Plexiglas ca 
4. Provide a finish that maintains its color at and Lucite, it is not suprising to [lov 
elevated temperatures find that they can be used to pro- a] 
duce films that are tough and 
Here is a summary of the properties and applications a * rong oe mf 
. . oor applications. 
O ‘ 7 
f these versatile coatings ions ebabinien | fr 
Typical properties of unmodi- ar 
by Gerould Allyn, Rohm & Haas Co. fied acrylic polymers are presente: | ta 
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Michael Flynn Mfg. Co. 


Aluminum sash is removed after dip in clear protective aerylic lacquer. 





in Table 1. Good adhesion can be original hardness is recovered Cost of acrylic coatings is some- 














obtained on brass, copper, alum- upon cooling. Flexibility is re- what higher than that of conven- 
inum, steel, chromium plate, zinc duced at low temperatures but the tional oil- or alkyd-base coatings. L | 
| die castings and other metals. films are not harmed. Assuming a delivered price of | 
' Acrylic coatings have good resist- uy 
» ance to dilute acids, alkalis and | 
} mineral oils. They are permanent- TABLE 1—TYPICAL PROPERTIES OF ACRYLIC RESIN FILMS | 
» ly soluble in strong solvents such ian Film Type* | 
as ketones and esters, and to a siiace, 
lesser degree in aromatic hydro- Property i mee on a ‘ . , | 
carbons. ; . Tensile Strength, psi 4100 2900 | 2900 2200 
Clear acrylic coatings are norm- Ultimate Elongation, % 3 44 77 64 
ally supplied with a 15 to 20% Toughness, in.-Ib per cu. in. 60 1000 2000 1200 
solids content and are usually re- Dielectric Constant: 
duced about 25% for spray appli- 60 cycles 3.6 af J - 
cation. For di lication, a 1000 cycies _ ~ - 7 
, p applica , 10® cycles 3.1 3.1 3.3 2.6 
lower solids content—achieved by 30 x 108 cycles 2.3 2.6 2.9 2.3 
a 1:1 reduction—is often used. Power Factor, %: 
Films set to touch in 5 to 10 60 cycles V1 9.6 8.8 9.0 
min and dry tack-free in 10 min 1000 cycles 3.5 1s se + 
| to 1 hr. Sward hardness ranges ue cyan = a ed ~ 
; 30 x 10° cycles 27.5 6.8 9.8 95 





from 20 to 30. Clear acrylic films 


are ; < 
thermoplastic and become aLetters A through D represent Acryloid (Rohm & Hass Co.) A-101, B-72, B-82 and F-10, 
tacky at about 200 F; however, respectively. 
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TABLE 2—COMPARATIVE PROPERTIES OF ACRYLIC, 
UREA-ALKYD AND PORCELAIN ENAMELS 








| | 
| 
|  Urea-Alkyd Enamel Porcelain Enamel 
Property Acrylic |Medium Gloss, | 
Enamel | 250 F Bake | 350 F Bake |Acid Resistant |High Gloss 
Pencil Hardness 8H-+ 3H 3H 8H-+ 8H-+ 
Gloss High | Medium medium Poor Fair-Poor 
Print Temperature 200 F | 300 F+ | 300 F+ Very High Very High 
Falling Ball Impact, ft 8 8 8 5 |7 
Heat Resistance: 
350 F Excellent | Poor Poor Excellent Excellent 
400 F Good Poor Poor Excellent Excellent 
Abrasion Resistance: 
Frosting, sec 5 2 3 50 100 
Wear-Through, min 13 30 | 30 30 | 30 
Chemical Resistance: | 
Water Good | Fair Fair Good Good 
1% Sodium Hydroxide Good | Poor | Poor Fair Fair 
5% Acetic Acid Good | Poor | Poor Dull Dull 
Ethyl Alcohol Poor | Fair | Poor | Good | Good 
Mineral Oil Good | Good | Good Good Good 
Recovery From Exposure to: | | 
Water Good | Good | Good Good | Good 
1% Sodium Hydroxide Good | Fair | Fair _ Good | Good 
5% Acetic Acid Good | Good Good Poor | Poor 
Ethanol Fair _ Good | Good Good Good 
Mineral Oil Good | Good | Good Good | Good 











TABLE 3—PROPERTIES OF THREE WHITE ACRYLIC ENAMEL FILMS 





| Moderately 





Very Hard Hard 
Property Base Base Soft Base 
Hardness after 30 min at 300 F: 
Pencil 3H H F 
Tukon 29.2 13.3 15.0 
Gloss: 
Visual 3 2 ] 
Photovolt, % 83.0 83.5 83.0 
Gloss retention, % 
After 16 hr at 350 F 71.0 79.0 81.0 
After 16 hr at 400 F 72.0 13.5 14.0 
Color retention=: 
Initial 6.8 6.1 6.1 
After 16 hr at 350 F 7.2 14.0 22.0 
After 16 hr at 400 F 8.9 81.6 121.0 
Adhesion: 
Knife Fair Good Good 
Micronknife* 16.3 | 5.19 | 3.83 
Flexibility (effect of binding over 
Yg-in. mandrel): | | 
Initial Cracked Very tiny cracks Very tiny cracks 
After 16 hr at 400 F Cracked Cracked | Cracked 
Gasoline resistance (effect of 
immersion) Very slightly Very soft, partly Very soft, partly 
softened dissolved dissolved 
Water resistance (effect of immersion): 
3 wk at 77 F No effect No effect No effect 
16 hr at 165 F No loss in gloss, | Flat, moderate Flat, moderate 
very slight rust- rusting rusting 
ing 
Soap resistance (effect of immersion in | No effect Etched, discolored | Etched, discolored 
water solution 24 hr at 165 F) 














aLow values best. 
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$2.50 per gal for clear eryli 
coatings, the materials cost of qn, 
coatings is about $10 per 1:09 , 
ft per mil. However, films | 
erably thinner than 1 mil a 
normally used for most applic 
tions. 


sid. 
Because of their invisibility ay 
their resistance to atmospher; 
fumes and moisture, clear acryli 
coatings are especially useful] 
protective finishes over polighe; 
metals. Acrylic coatings proviq, 
valuable protection for brass 0, 
bronze parts, which have a ten. 
ency to lose their sparkle fair), 
rapidly, and various silverway, 
items such as candlesticks, tro. 
phies and plaques. The coating: 
are also used to prevent staining 
of aluminum window and doo 
frames, curtain walls and othe 
structural shapes by mortar 
plaster and stucco. 

Clear and pigmented coating: 
are used in the vacuum meta! 
lizing process to provide both a 
base coat and a protective and 
decorative coating for the metal- 
lic deposit. The base coat is needed 
to provide a smooth surface, since 
the thin metallized film tends to 
reproduce exactly the surface on 
which it is deposited. (In the cas 
of plastics parts, the base coa' 
also seals the surface and pr 
vents outgassing of plasticizer: 
that might otherwise occur under 
vacuum.) The top coat, in additio! 
to protecting the metallized filn 
from abrasion, can be used t 
change the color of the finish. 

Aluminum is by far the most 
commonly used metal for metal- 
lizing and as deposited it has th: 
appearance of a polished white 
metal such as silver or chromium. 
A wide range of metals can be 
simulated, however, by means of 
pigmented or dyed acrylic coat- 
ings. 

Electronic equipment is fre 
quently given an acrylic aerosol 
spray coating to provide resist- 
ance to fungus, moisture and 
dilute acids. This treatment pro- 
vides protection against break- 
down during tropical exposure and 
helps to preserve delicate calibra- 
tions in electronic circuits. Spray 
coatings are often applied to high 
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voltaze leads of television sets to 
eliminate corona, a frequent cause 
of “snow” on the screen. Clear 
acrylic coatings are also used to 
seq] splices in communications 
cabl both underground and 
overhead—in order to provide 
moisture and weather protection. 

Similar coatings are used to 


provide a protective and decora- 
tive finish for aluminum foil. 
Coatings may be used clear or else 
treated with transparent dves for 
novelty packaging effects. 

Clear acrylic coatings can be 
used to protect chromium plate 
when the nickel underplate has to 
be reduced or eliminated because 
of a nickel shortage. Automobile 
manufacturers have used this type 
of coating extensively for protect- 
ing chromium plated bumpers. 
Acrylic enamels 

Acrylic resins provide a good 
base for pigmented enamels. Since 
they are not reactive with pig- 
ments, color retention is excellent 
even at elevated temperatures. 
This property is particularly im- 
portant for industrial coatings on 
such items as electrical heaters, 
kitchen stoves, hospital sterilizers 
and fluorescent lighting fixtures. 

The strong solvents required to 
thin acrylic paints have a tendency 
to lift of conventional oil 
paints or primers, so special prim- 
ers are often required. Some acry- 
lic paints permit the use of xylol 
or toluol thinners and some re- 
quire ketone solvents such as 
methyl ethyl ketone. A few special- 
ized coatings, intended chiefly for 
brush application, may be thinned 
with mineral spirits or turpentine. 

Since they are not reactive with 
conventional paint pigments, acry- 
lic polymers can be formulated 
in a multitude of colors. Coatings 
can be either air dried or baked. 
No oxidation is needed to form 
the film since the coatings dry by 
solvent evaporation. Force drying 
is often desirable, however, to 
speed up production and to im- 
prove adhesion, gloss and hard- 
ness. Application is generally by 
spray gun, aerosol spray, dip or 
flow coating. However, tumbling, 
roller coating and brushing can 
also be used. 


coats 


A comparison of the properties 
of an acrylic enamel with those of 
other white enamels—urea-alkyd 
and porcelain—is given in Table 
2. Table 3 presents complete 
data on three acrylic enamels 
made with three different 
varying from very hard to moder- 
ately soft. Cost of these coatings 
ranges from $3 to $7 per gal de- 
pending on the properties desired. 
On this basis, the materials cost 
of dry coatings ranges from $7.50 
to $17.50 per 1000 sq ft per mil. 

Acrylic enamels modified with 
silicone polymers can be used to 
protect parts operating in the 
range of 300 to 500 F. At these 
temperatures oil-based coatings 
quickly decompose but acrylic- 
silicone enamels retain their film 
properties and color remarkably 
well. Acrylic-silicone enamels are 
considerably more expensive than 
unmodified coatings. They are 
normally applied by spray and 


bases 





First in a Series 


This is the first in a series of 
articles on synthetic resin-base 
coatings for metal products. 
Other articles in the series will 
cover such coatings as_ the 
phenolics, the epoxies, the vinyls 
and the silicones. 





baked for about 1 hr at 400 to 
480 F. 

Applications of acrylic enamels 
in protecting and decorating metal 
surfaces are numerous. Since 
acrylic resin solutions do not react 
with or discolor powdered metals, 
they can be mixed directly with 
powdered aluminum, bronze, or 
stainless steel. The resulting 
ready-to-use enamels do away 
with two-part systems and pro- 
vide simulated metallic surfaces 
with maximum brilliance. 

Tough and flexible modified 
acrylic finishes can be applied to 
metal sheet prior to stamping or 
forming. This technique is used 
extensively in the manufacture of 
aluminum awnings. 

Within the past year acrylic fin- 


ishes have replaced conventional 
nitrocellulose lacquers on some 
automobile bodies. It is too early 
to obtain a final evaluation of 
these finishes, but accelerated 
tests in Florida indicate that the 
acrylic finishes retain their color 
and gloss considerably better than 
nitrocellulose lacquers. 

Acrylic enamels are also widely 
used on machinery and equipment 
that is exposed to chemical fumes 
and fruit juices. Modification with 
chlorinated rubber provides an un- 
usually tough, resistant coating. 
For good adhesion, a rust inhibit- 
ing primer should be used. 

Other coatings 

Acrylic polymers are used for 
many specialty coatings. Each of 
these coatings utilizes one or more 
of the unique properties inherent 
in the acrylic resins. Luminescent 
type coatings, for example, are 
commonly made with acrylic bases 
because the neutral acrylic poly- 
mer does not react with sensitive 
fluorescent and phosphorescent 
pigments. For added visibility, a 
white acrylic base coat should be 
applied before application of the 
luminescent coating. After a 
thorough drying period, a clear 
acrylic top coat is applied for 
added protection. 

Some progress is being made 
in developing water-base acrylic 
primers for metals. Water- 
thinned acrylic primers are not 
combustible in liquid form and 
provide a major reduction in fire 
hazards. Primers have been devel- 
oped in red iron oxide automotive 
and in white refrigerator types. 
These primers possess good ad- 
hesion and salt spray resistance 
and must be baked to develop 


their best properties. Gloss 
enamels made from water-based 
acrylic polymers have not yet 


proved practical. 
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Lightweight conveyor belt made of Mylar 


These doughnuts, on their way to be coated with sugar, are traveling on a 
conveyor belt made of Mylar polyester film. The belt weighs only 0.04 Ib 
per sq ft (one-twelfth as heavy as the lightest woven material), yet is excep- 
tionally strong. It is also smooth, flexible, crackproof, nonabsorbent, immune 
to attack by acids and greases, stable under temperature and humidity 
changes, and a good heat transfer agent. 

The belt, which can be easily installed, is fabricated by joining two 3-mil 
sheets of transparent Mylar film with a special white adhesive. The ends 
are left open a few inches; when the belt is fitted to the conveyor the ends 
are dovetailed and sealed with a brush-applied adhesive. Pressure sensitive 
tape with a backing of Mylar completes the smooth finish. 

The Mylar belt, made by Mohawk Supply Co., is presently being used in 
over 100 companies in the candy, baking and other food processing industries. 
It is expected to find application in pharmaceutical houses, tobacco operations, 
rubber product manufacturing and chemical plants where strength and good 
release properties are required. 


110 -« 


MATERIALS & METHODS 


Neoprene caps 
prevent pipe corrosion 


With the introduction of a ney 
type of roll-on end cap made of neo- 
prene, the inside of expensive alloy 
tube stock can be efficiently and in- 
expensively protected from corrosion 
during storage. 

The caps, currently available for 
pipe from 2 to 20 in. in dia, effec- 
tively seal out moisture, fumes, dust, 
sand, grit and rodents. They are 
resistant to acids, oil, sunlight and 
weathering. The caps are made by 
Protokap, Inc. 
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End welded studs fasten auto axle assembly 


These two end welded shoulder 
studs (above) are being used on the 
rear axle tubes of Nash and Hudson 
ears. The lower stud is a truss rod 
anchor, replacing a forging that re- 
quired hand welding, drilling and 
tapping. The stud at top center 
holds a bracket, also bolted to the 
flange of the tube, which secures the 
sway bar. 

The %-in. studs are welded to the 
axle tube with a single gun produc- 
tion unit manufactured by Nelson 
Stud Welding Div., Gregory Indus- 
tries, Inc. Once the cycle is started, 
by pushbutton or foot switch, the 
gun moves automatically into posi- 
tion, welds the stud and retracts. 

A special %-in. shoulder stud (left) 
serves as anchor pin for the shock 
absorber. This use of welded studs 
is the first of its kind in the auto- 
motive field. The shock absorber 
plate (center), to which the stud 
is end welded, holds the leaf spring 
to the axle by means of two U-bolts 
placed over the axle. 
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by John T. Richards, Chief Engineer, Penn Precision Products, Ing 


How To Get More 
Out of Beryllium Copper 


An extensive and continuing test program has 
developed much new information on beryllium 
copper. Of greatest practical importance, per- 
haps, are changes in the recommended standard 
heat treatments. Also important, however, are 
new data on how the properties of beryllium cop- 


direction. 





per are influenced by such factors as berylliwn 
content, rolled temper, aging temperature, heat- 
ing rate during aging, metal thickness and grain 
This article explains the new heat 
treatments and summarizes the other data that 
have been obtained. 


Use New Heat Treatments 





The changes... 


TABLE 1—OLD AND NEW HEAT TREATMENTS 





Temper and Designation 


Old Treatment* 


New Treatment 








Solution Treated (soft)}—A 3 hr at 600 F 3 hr at 650 F 
Quarter Hard—% H 2% hr at 600 F 3 hr at 625 F 
Half Hard—'% H 2 hr at 600 F 2 hr at 625 F 
Hard—H 2 hr at 600 F 2 hr at 625 F 





aIn accordance with ASTM B194 and Federal QQ-C-533 specifications. 


and the results... 
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Fig 1—Comparison of old and 
new heat treatments for varying 
beryllium contents. 
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Cold Rolled Reduction, % 


Fig 2—Comparison of old and 
new heat treatments for vary- 
ing cold rolled tempers prior 
to aging (beryllium content 
1.90%). 
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Beryllium copper is frequently 
selected because of its ability to 
respond to heat treatment. Parts 
can be severely formed in a rela- 
tively soft condition, then age 
hardened to give the required 
combination of properties. Re- 
cently substantial improvements 
have been made in veryllium cop- 
per. The improved properties, 
achieved by certain changes in 
composition (notably a reduction 
in impurity levels and a decrease 
in beryllium content), include: 
ductility, formability, machinabil- 
ity, electrical and thermal conduc- 
tivities, resistance to moderately 
elevated temperatures, and stabil- 
ity. With these improvements, 
however, it became necessary to 
change the standard heat treat- 
ments in order te obtain optimum 
properties. 


Table 1 lists both the old and 
the new heat treatments. Fig 1 
and 2 show how the new 
heat treatments improve tensile 
strength. The new treatments are 
relatively simple and are not crit- 
ical with respect to time or tem- 
perature. Their effectiveness has 
been proved in use, and they can 
be depended upon to give maxi- 
mum properties in most applica- 
tions. In some instances, however, 
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the desire for special property 
binations or certain process- 
necessitates the 
Some 


CU 
ing techniques 
f special treatments. 


of these variations will be dis- 
cussed in connection with the data 
presented in the remainder of this 
article. 


Use New Data 


"he work that led to changes in 
the standard heat treatments has 
also clarified the influence of sev- 
eral factors on the properties of 
beryllium copper. These factors 
are discussed below and illustrated 
in the accompanying graphs, Fig 
8 through 7. 

Beryllium content—As expected, 


higher strengths are developed 
from inereased beryllium con- 
tents. However, alloys with high 


beryllium contents reach a hard- 
ness or tensile peak in shorter 
time than alloys having less beryl- 
lium. Consequently, overaging 
takes place more rapidly in high 
beryllium material. Since these 
differences are slight, the effect 
of beryllium content need only be 
considered in critical applications 
requiring high temperature heat 
treatment (675 or 700 F). 

Rolled temper—Fig 3 shows the 
influence of cold rolled temper 
prior to aging upon hardness re- 
sponse at 625 F. As indicated, an 
temper results in 
tensile properties and 

the time required to 
reach peak properties. This means 
that half-hard (14H) material re- 
quires less heat treating time to 
reach maximum properties than 
solution treated (A) strip. In the 
case of substantially overaged 
strip, however, the hardening 
effect of cold rolling is removed 
by stress relieving, so added tem- 
per may offer no advantage in 
final properties. 

Aging temperature—The effect 
of aging temperature is impor- 
tant. Although the new treat- 
ments given in Table 1 frequently 
offer the best combination of 
properties, there are applications 
for which it may be desirable to 
employ either higher or lower 
temperatures than those recom- 
mended. In fixture work, for ex- 
ample, higher aging temperatures 


increase in 
higher 
shortens 


may be required to obtain the de- 
gree of stress relief needed. In 
addition, higher temperatures 
offer shorter aging cycles, thereby 
increasing heat treating capacity 
as well as production rates. The 
influence of aging temperature is 
shown in Fig 4 for half-hard 
(14H) material. Note that though 
slightly higher properties are ob- 
tained with the lower aging tem- 
peratures, they are achieved only 
through considerable sacrifice in 
heat treating time. Table 2 lists 
typical properties resulting from 
aging times selected to give ap- 
proximately maximum § strength 
for various aging temperatures. 

Heating rate—The rate of heat- 
ing, as well as the uniformity, 
will, of course, vary for different 
types of furnaces. Salt baths, 
muffle furnaces and circulating 
air furnaces are used. At lower 
aging temperatures, variations in 
heating can be frequently ne- 
glected; but at higher aging tem- 
peratures, where time is critical, 
they must be considered. The 
furnace charge and type of load- 
ing must also be taken into ac- 
count, since large charges will 
require more heat-up time than a 
few parts scattered throughout 
the furnace. 

It is sometimes desirable to 
heat treat beryllium copper in a 
fixture in order to attain dimen- 
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Fig 3—Effect of prior cold rolled 
temper upon age hardening at 625 F. 
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Fig 4—Influence of aging tempera- 
upon. strength of half-hard 
(42H) beryllium copper strip. 


ture 


sional tolerances that are not 
otherwise possible. The mass of 
the fixture may influence the 


heating rate and must be taken 
into consideration. Fig 5 com- 
pares hardening rates obtained in 
a salt bath, in a circulating air 


TABLE 2—TENSILE STRENGTHS RESULTING FROM OPTIMUM AGING TIMES 














| 
Solution Treated—A | Quarter Hard—% H | Half Hard—'% H | Hard—H 

Aging 
Temp, | Optimum] Ten Optimum |_ Ten Optimum Ten Optimum Ten 
F Aging Str, Aging Str, Aging Str, Aging Str, 

Time 1000 psi Time 1000 psi Time 1000 psi Time 1000 psi 

Unaged — 69 — 81 — 91 — 106 
600 8 hr 180 6 hr 191 5 hr 197 4hr 204 
625 5 hr 189 3 hr 189 2% hr 198 2 hr 202 
650 3 hr 188 2 hr 188 1% hr 193 l hr 197 
675 1% hr 184 1% hr 188 Y hr 194 25 min 199 
700 Y% hr 184 Y hr 185 25 min 190 15 min 196 
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furnace, and in a circulating air indicated in Fig 6, a decrease in be recognized from a qd 


ign 

furnace with parts clamped in a thickness generally produces an standpoint. Conceivably, h her 

suitable fixture. increase in strength for a given stress levels could be perm tteq 
Thickness—The thickness of temper. Since this effect is not in parts using thin strip. 

the strip employed affects final great, it will not influence proc- The limitations of the har 5 

hardness and tensile strength. As essing techniques, but it should test, with respect to thickness 


must also be recognized. T] 
crease in tensile strength tha 
been observed in the _ thinne; 
gages may not be accompanis 
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200 ———.—______,——_—___——_, i . ———— a corresponding increase in hard. 
| ness. In fact, a superficial hard- 
180 210 ness test wi Prreque Show a 
| 8 test ll frequently show a 
58 ‘ decrease in hardness although the 
2160 S 200 strength has actually increased. 
° S Therefore, caution should be exer. 
= c 1¢ca , . “4 y ar Ag 
S140 190 cised when using the hardnes: 
: € test as an inspection procedure 
a . for strip material under 0.015 in. 
> 120 = 180 ya 
s e thick. 
@ - ° . . . 
= - Grain direction—The influence 
190 Temper: $H 1 ay of grain direction upon the me. 
A treatment: Z2hr at . . T 
| Bogor? organ bcs tow vat f chanical properties of beryllium Phe 
80 16OL— = ae 2 by t 
bs en as ee 0 0010 0020 0030 0040 0050  COppel strip maj frequently be of a 
Heat Treating Time min Strip Thickness, in practical significance. Unfortu- 
. : ; : : nately, many engineers mistakenly 
Fig S—Comparison of hardening Fig 6—Effect of strip thickness : +} ° 5 5 a 
mites . , . a ae” assume 1a 1e properties o! 
rates for half-hard (%H) strip upon strength of various tempers of Pe . 
aged in salt bath, in a circulating beryllium copper strip aged 2 hr at strip materials are universall) 4 
air furnace, and in a fixture in a C00 F. inferior in the transverse direc- 2 
circulating air furnace. tion (across the strip at 90 deg i BC 
to the rolling direction). The ; 
assumption is not valid for many : 
strip materials. In the case of 
2007 , r T 


7, T th beryllium copper, tests conducted 
ENSi/e tren * P 
. 45 deg and 90 deg to the rolling tial 
th irecti "aye: ¢ ; ‘peage i}? 
iBOb yield streng direction reveal an increase 1 
strength. Provided formability is 
not a factor, parts can be safely 
blanked in the 45- or 90-deg direc- 
tions with no sacrifice in strength 
Fig 7 indicates the influence of 
grain direction upon certain me- 
chanical properties. Prior to aging, _— 
grain direction has little effect on 
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: trength | o verse direction are definitely im- 
rele sien | Ko proved. (Note, however, that the r 
> Rs vt >= = : ee ee GS >= modulus of elasticity in all cases 
m___ Proportiong/ lite ata ili = 2 is greater across the strip than 
| 60+ | . 7 =, ee along it. The difference of ap- 
| *: soot costo — “Modulus of el? :” proximately 1 million psi may be 
| 4 pan MOSES a | = ° significant from the design stand- - 
| 92 Se pL SABRE 7 '6 23 point if a part is blanked across, 
7 > ae ose 8 rather than along, the rolling di- 
| <0 20 | | | 1 2 = rection.) In the case of lower 
| 0 45 a a a ae 90 tempers, such as solution treated 
Angle with Rolling Direction,deg (A) or quarter hard (14H), di- 
: Fig 7—Influence of grain direction upon beryllium copper strip in the half- rectionality can generally be 
hard (%2H) and age hardened (42HT) conditions. ignored. 
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ma be entered materials. Engineering materials are defined as metals, nonmetallics, 
y finishes and coatings, and material forms (such as castings, forgings, 
moldings, fabricated shapes, etc.). The product may be a complete 
assembly, a subassembly, or a single part. See next page for details 
on the information that must be submitted with each entry. 
Wh } Any product(s) whose design or redesign was completed during the 
en Oo calendar year of 1956 may be entered. Entries must be mailed no later 
submit entries than January 31, 1957. Mail all entries to Awards Editor, Materials & 
| Methods, 430 Park Avenue, New York 22, New York. 
(continued on next page) 


DECEMBER, 1956 e« 115 











How to Entries need not be written up in the form of an article. They will :0 | 


judged for literary quality. However, the following information must 


prepare vided with each entry in order to allow the judges to make competent de: 
wD 
your entries 1. A detailed description of the product including photographs o1 


ings. If the entry is a redesign, provide before and after illust) 
if possible. 











A description of requirements in service and/or fabrication that mus 
be met by the product and the material. 























A description of the previously used materials (if entry is a redesign 


A description of the material or materials selected for the product 





An explanation of why the material or materials were selected for the 
| product. Describe the advantages or benefits gained through the choice. 
Back them up with evidence—facts, data, charts, tables on perform. 
ance, quality or cost. 


In general, entries should show that the materials selected for the product-— 


1. Resulted in improved performance and/or lower costs 





or 











2. Best met the design and service requirements. 


Here are a few specific ways in which a product can benefit from intelligent 
materials selection: 















Longer service life Improved service performance 


Lower basic materials costs Reduced scrap 

Less material required Reduced or eliminated maintenance 
Improved appearance Permitted lower cost design 
Permitted a new design Allowed greater design flexibility 


Reduced production costs Simplified production and fabrication 





Remember! The more detailed and documented your entry is, the more con- 
sideration it will receive from the judges. 








When awards The awards will be made during the week of the Design Engineering Show, 


May 20-23, 1957, in New York City. The exact time and place will be 


will be made announced in an early issue of MATERIALS & METHODS. 















The award winning entries will be published in the May Design Engineering 
P ublication Show issue of MATERIALS & METHODS. Other entries not winning awards may 


7 be published at the discretion of the editors of MATERIALS & METHODS. Non- 
of entries winning entries that are published will be paid for at the usual rate. 








This competition was first announced in the November, 1956 issue. 
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® The nickel silvers are a group of copper, nickel, zinc 
Nickel alloys which are employed for a variety of industrial and 
= decorative applications because of their white color and | 
Silvers excellent corrosion resistance. To assist in the selection of | 
the proper grade for a specific application, this manual | 

presents information on the following points: | 
} 

| 
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Seymour Mfg. Co. 


Relay and volume control components made from nickel silver. Spring 
parts stamped from strip; ferrules and threaded parts machined from rod. 








silver wire. 
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Special screen for corrosive or decorative applications is woven from nickel 


Scovill Mfg. Co. 








@ The nickel silvers are a family 
of alloys composed of co er. 
nickel and zine. A major property 
of these materials is their ce or 
which ranges from a soft ivory to 
silvery white, depending on the 
nickel content. These alloys hay 
been used for centuries und 
variety of names, the most com 
mon being German silver. How. 
ever, they are known as nicke!] 
silvers in modern commercial] 
practice. With the exception of the 
cupro nickels, these are the only 
alloys of copper that are white. 
and their most extensive applica- 
tions are based on this character- 
istic. 

Depending on the fabricating 
procedures, the nickel silvers can 
be divided into several groups. 
For rolled and drawn sections, 
nickel content ranges from about 
5 to 18%, copper from 55 to 72% 
remainder zinc. These alloys are 
suited particularly for cold fabri- 
cation. For forgings and extrus- 
ions, nickel content ranges from 
8 to 15%, copper from 40 to 50%, 
remainder zinc. These alloys are 
suited particularly for hot form- 
ing operations. For alloys to be 
used in castings, zinc is held be- 
low 20% and lead and tin are 
added. 

Originally, nickel silvers were 
used most widely for decorativ: 
and architectural purposes. How- 
ever, because of their excellent 
mechanical properties combined 
with resistance to corrosion in 
organic products, water and the 
atmosphere, nickel silvers have 
broadened in use to include food 
handling equipment and many 
hardware items where the white 
color makes it unnecessary to 
plate the surface to obtain a de- 
sired appearance. 

This manual discusses the most 
widely used of the wrought and 
cast grades—their engineering 
properties, their fabricating char- 
acteristics and their applications. 


Classification 

Nickel silvers are essentially 
brasses in which part of the zinc 
has been replaced by nickel. Since 
a major reason for adding nickel 
is to obtain a white material, the 
composition limits of the usual 
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mercial grades are restricted. 


co! 
Cenerally nickel silvers contain 45 
72% copper, 5 to 18% nickel, 
nee zinc. To improve machin- 


LO 
ba 
ability, up to 2.75% lead is added 
ertain grades. Alloys contain- 
lead are called leaded nickel 
silvers. 

Although nickel silvers are 
sometimes classified commercially 
by the nickel content alone, e.g., 
18% nickel silver, this practice 
does not define the alloy. An 18% 
grade containing 55% copper dif- 
fers considerably from one con- 
taining 65% copper. Therefore, 
defining the alloy by giving both 
copper and nickel content, as prac- 
ticed by the Copper and Brass 
Research Assn., is preferred. 
Under the CABRA system, nickel 
silvers containing 18% nickel and 
55 or 65% copper are called 
Nickel-Silver, 55-18 and Nickel- 
Silver, 65-18, respectively. Modi- 
fications in composition are made 
to obtain alloys having specific 
properties such as _ improved 
spring qualities, color variations, 
etc. 

At least 25 nickel silvers are 
available commercially at the 
present time. However, a rela- 
tively small group can be used to 
indicate the properties and work- 
ing characteristics of all. Most of 
the alloys selected for discussion 
in this manual are covered by 
ASTM specifications. In general. 


TABLE 1—NOMINAL COMPOSITIONS OF SOME NICKEL SILVERS 














Commercial Composition, % Nearest Applicable 
Designation | ASTM Specification 
Cu Ni Zn Pb | Sn 
WROUGHT ALLOYS 
Nickel Silver 65-18 65 18 17 B 122-55T, No. 2 
B 151-55, Alloy A 
B 206-54, Alloy A 
65-15 65 15 20 | — 
65-12 65 12 23 : | | B 151-55, Alloy D 
| B 206-54, Alloy D 
65-12, Leaded 65 12 21 2 - ~ 
65-10 65 10 25 | — B 151-55, Alloy E 
55-18 55 18 a | — B 122-55T, No. 4 
| | B 151-55, Alloy B 
| B 206-54, Alloy B 
45-10 45 10 45 — B 124-55, No. 14 
Extruded Leaded Nickel Silver | 46.5 10 40.75 2.35; — | : 
(46.5-10, Leaded) 
POWDER METALLURGY | | 
PRODUCTS 
Nickel Silver 64-18 | 18 | i | - 4 : 
64-18, Leaded 64 18 165 | 1.5 = | _ 
CAST ALLOYS | | 
12% Leaded Nickel Brass 57 12 20 9 2 | B 149-52, No. 10A 
(10A) | 
16% Leaded Nickel Brass 60 16 16 J ae — 
(10B) | 
20% Leaded Nickel Bronze 64 20 8 | 4 4 B 149-52, No. L1A 
(11A) | 
25% Leaded Nickel Bronze 66.5 | 25 oe 15] 5 B 149-52, No. 11B 
(1B) | | | 








the wrought alloys covered here 
are also Copper and Brass Re- 
search Assn. standard alloys, and 
the cast alloys have been recom- 
mended by the Brass and Bronze 
Ingot Institute. Compositions of 
the alloys are given above. 


Engineering Properties 


Physical properties 

Some of the physical properties 
of the nickel silvers are given in 
Table 2. Taking as an example 
the group of alloys containing 
65% copper, the temperature at 
which melting starts decreases 
with decreasing nickel content 
(i.e., increasing zinc). Since this 
group of alloys comprises modi- 
fications of yellow brass, a com- 
parison with the latter is inter- 
esting. Yellow brass starts to melt 
at about 1660 F, and Table 2 
shows that the substitution of 
nickel for zine raises the melting 
point by 150 to 300 F. 


Substitution of nickel for zinc 
also affects other physical prop- 
erties. In general, density and 
modulus of elasticity increase. 
Thermal and electrical conductivi- 
ties are reduced sharply in com- 
parison with yellow brass. Thermal 
conductivity of yellow brass is 67 
Btu/sq ft/ft/hr/F whereas the 
nickel silvers under discussion 
have thermal conductivities rang- 
ing from 14 to 26. Electrical con- 
ductivity of yellow brass is 27% 
IACS; for the nickel silvers it 
ranges from 4.5 to 10%. 

Color, a major property of these 
alloys, also varies with nickel con- 


Note that in this table the cast 
alloys are called leaded nickel 
brass (10A and 10B) and leaded 
nickel bronze (11A and 11B). 
These are the names suggested in 
ASTM B 119-45 for cast nickel 
silver alloys. 


tent. An accompanying graph in- 
dicates the variation in color ob- 
tainable. For example, 65-18 is 
silver-blue-white, but 65-12 is 
yellow-white. 
Mechanical properties 

The nickel silvers can be hard- 
ened only by cold working, and 
the mechanical properties of the 
wrought alloys are determined by 
the degree of annealing or by the 
cold working performed after an- 
nealing. In the brass industry, 
the condition of the alloy result- 
ing from annealing or cold work- 
ing is called “temper.” 

The degree of anneal in single 
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Extruded shapes of various contours are produced from leaded nickel silver. 


phase alloys is indicated by the 
grain size. The nominal annealed 
tempers commonly specified for 
nickel silvers are 0.015 mm, 0.025 
mm, 0.035 mm, 0.050 mm and 
0.070 mm. Generally, the larger 
the grain, the softer the material. 

For example, tensile strength 
of 65-15 annealed to 0.070 mm 
grain size is 53,000 psi and hard- 
ness is Rockwell B 22. The same 
material annealed to 0.015 mm 
grain size has a tensile strength 
of 61,000 psi and a hardness of 
Rockwell B 55. Ductility is also 
affected. At 0.070 mm grain size 
elongation is 43%, and at 0.015 
mm it is only 34%. 


To the brass industry, these terms 
denote certain reductions in thick- 
ness for flat products and certain 
reductions in area for wire. For 
flat products, for example, half 
hard indicates a thickness reduc- 
tion of approximately 21% and 


hard indicates a reduction of 
about 37%. 
Typical mechanical properties 


of representative wrought nickel 
silvers are given in Table 3. In 
general, values of annealed flat 
products are shown as ranges to 
indicate the variation that can be 
expected when the material is an- 
nealed to different grain sizes. As 
indicated above, the higher values 


American Brass Co 


The effects of cold working are 
also shown in this table. Strengths 
increase with the degree of cold 
working, and there is a corres- 
ponding decrease in ductility. 
Note that shear strengths of the 
wrought nickel silvers are about 
70% of tensile strength for an- 
nealed material and about 60% 
for worked material. 

Endurance properties of two 
grades of wrought nickel silver 
are given in Table 4. The endur- 
ance ratio ranges from 0.22 for 
spring grade 55-18 to 0.25 for 
annealed material of the same 
grade. A ratio of 0.35 has been 
reported for cold drawn 65-18. As 























Tempers of cold worked copper of strength and hardness and the a rough approximation, endur- 
alloys are generally specified by lower values of elongation apply ance strengths of the nickel sil- 
such terms as half hard, hard, etc. to the finer grain material. vers in both annealed and cold 

TABLE 2—-TYPICAL PHYSICAL PROPERTIES 
Melting Range 
—__________—— Density, Coef of Ther Cond, Elec | Spec Ht, | Mod of Mod of 
Designation® Liquids, Solids, lb/cuin.> | Ther Exp/°F| Btu/sqft/ | Cond % Btu/Ib/°F® | Elast, Rigidity, 
F F | (68-572 F) | ft/hr/°Fe | IACS> psi S| —Csépsi 
Wrought Alloys | | 
65-18 2030 1960 0.316 9.0 x 10-6 | 19 6 0.09 18x 10° | 68x 108 
65-15 1970 1900 | 0.314 9.0x 106 | 21 7 | 0,09 18 x 106 6.8 x 108 
65-12 1900 1830 | 0.314 90x10¢ | 23 8 0.09 18 x 108 6.8 x 108 
65-12, Leaded 1900 | = 1830 |S (0.314 9.0 x 10-¢ | 22 7.5 | 0.09 17 x 108 _— 
65-10 1870 | 1800 | 0.313 | 91x 104 | 26 9 0.09 17.5x 10° | 65x 10 
55-18 1930 | 1830 | 0.314 93x10 | 17 5.5 0.09 18 x 10° 6.8 x 108 
45-10 1715 | — | 0,306 90x10* | 27 | 10 _ - _ 
46.5-10, Leaded 1715 | — | 0.306 — | — 8.5 — —_ | _ 
Cast Alloys | | | | | 
10A a < ie -TS ee eh) Pee koa Vee 16x10 | = — 
10B — _ 0.32 — 16 5.5 | — — — 
11A —_ — 0.32 — | 14 5 | — 17.5 x 108 — 
11B — — 0.32 — 15 4.5 | _— 20 x 108 











“See Table 1 for composition. 
bAt 68 F. 
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worked conditions can be taken 
909 to 30% of the tensile 
ength. 

rensile properties of two types 


a 


ickel silver metal powder com- 

ts are included in Table 38. 

sile strength and elongation 

64-18 produced from powder 

higher than those obtained on 
brass powder compacts in general, 
lthough certain brass powder 
mixes containing phosphorous 
have higher ductility. 

Properties that can be expected 
of standard casting alloys when 
they are cast in sand molds are 
given in Table 38. Ranges are 
given to indicate the effect on 
properties of such factors as sec- 
tion size. In general, strengths 
and ductilities are comparable 
with those of sand cast leaded 
vellow brass. 


Temperature properties 


In common with other copper 
alloys, nickel silvers retain their 
ductility at low temperatures. As 
the temperature falls, strength 
and stiffness increase. There is 
no indication of a transformation 
from ductile to brittle behavior, 
and the nickel silvers can be used 
satisfactorily at temperatures at 
least as low as —300 F. Low tem- 
perature mechanical properties of 
a 55-30 nickel silver alloy are 
given in Table 5. 

Most copper alloys soften in the 
range 400 to 800 F, depending on 
the amount of cold work and the 
type of alloy. Thus there is a 
definite limitation on their suit- 
ability for elevated temperature 
service. There is little specific in- 









indicates 
sensibly 


12515 20 25 30 “white alloys 
Nickel, % 





Color of the nickel silvers is deter- 
mined by the nickel content. 
(Kihlgren, Pilling and Wise) 


TABLE 3—TYPICAL MECHANICAL PROPERTIES 























Yid Str 
(0.5% ext Ten Str, Elong Rockwell | Shear Str, 
Designation® Form and Condition under load) 1000 psi (2 in.), % | Hardness | 1000 psi 
1000 psi 
WROUGHT ALLOYS 
65-18 Flat products 
Annealed £I-3U 96-6 32-40 B40-55 
Half Hard 62 ]4 8 B83 
Hard 74 85 3 B87 
Rod: 
Annealed 25 56 42 — 
Half Hard (20%) 60 10 20 B78 
Wire: 
Annealed® 25-30 58-60 45-35 7 
Half Hard 80 86 7 
Hard 90 103 3 _ 
65-15 Flat products 
Annealed! 18-28 53-61 34-43 B22-55 4] 
Half Hard 62 74 10 B80 47 
Hard 75 85 3 B87 52 
Extra Hard 79 92 2 B90 54 
65-12 Flat products: 
Annealed! 18-28 52-61 35-48 B22-55 | 4] 
Half Hard 60 73 ll B80. 47 
Hard 75 85 4 B89 52 
Extra Hard 79 93 2 B92 56 
65-12, Flat products: 
Leaded Annealed» 18 52 40 B27 - 
Hard 79 89 3 B86 
Rod: 
Annealed 24 55 40 — ~ 
Hard 60 70 18 B80 — 
65-10 Flat products: 
Annealed> 18-28 49-60 36-49 B22-52 4] 
Half Hard 60 73 | 12 B80 50 
Hard 75 86 4 B89 55 
Extra Hard 76 95 3 B92 59 
Wire: 
Annealed» 50-63 35-50 _ 
Half Hard (37%) 85 ] 
Hard (60%) 105 5 
Spring (84%) _ 130 l 
55-18 Flat products: 
Annealed (0.035 mm) 27 60 40 B55 
Hard 85 100 3 B91 
Extra Hard 90 108 2.5 B96 
Spring . 115 2.5 B99 
Wire: | | 
Annealed (0.035 mm) ~ | 60 40 _ | — 
| Spring (68%) — | “4 |. 2 —- | - 
45-10 | Forged 36 83 | 25 | B73 | 48 
46.5-10, | Extruded 50-60 | 75-88 | 30-35 | B80-84 — 
Leaded | | 
POWDER METALLURGY PRODUCTS 
64-18 | Sintered at 1795 Fa — 32 15 H80 - 
64-18, Sintered at 1615 Fa — 28 10 H78 — 
Leaded | | | 
CAST ALLOYS 
10A | Sand cast 15-20 | 30-40 10-25 | 50-60¢ ~ 
10B Sand cast 17-24 35-45 15-30 65-80° | — 
1A | Sand cast 17-30 | 40-60 | 15-25 | 76-120°| — 
11B | Sand cast 26-40 50-65 15-25 120-150° — 








aSee Table 1 for composition. 
bProperties of annealed material vary with grain size (see text). 
cBrinell hardness. dCompacted at 31-2 psi to density of 7.5-7.8. 
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TABLE 4—FATIGUE PROPERTIES 














| Tensile Strength, | Fatigue Strength, Endurance 
Material | Condition psi (108 cycles), psi Ratio 
65-18 Rod® Cold drawn 62,500 22,000 0.35 
55-18 Strip Annealed 66,000 16,500 0.25 
Half hard 83,700 25,000 0.30 
Hard 97,600 20,800 0.22 
Extra hard 105,300 23,400 0.22 
Spring 112,300 24,700 0.22 
Extra spring 115,500 23,250 0.20 
aSource: McAdam. bSource: Gohn, Guerard and Herbert cBased on 5x10’ cycles 


formation on the effect of tem- 
perature on the nickel silvers, but 
there is no doubt that their high 
temperature properties are at 
least as good as those of the 
brasses. The data given in Table 
6 indicate that these alloys lose 
most of their ductility in the 
range 500 to 600 F, although 
short time strength in the same 
temperature range does not show 
so sharp a drop. 
Corrosion resistance 

Nickel silvers, like other copper 
alloys, are attacked rapidly by 
oxidizing acids. The rate of at- 
tack by other acids depends on 


the presence or absence of an oxi- 
dizing agent. The alloys are re- 
sistant to sodium and potassium 
hydroxides but are attacked rap- 
idly by ammonium hydroxide and 
moist ammonia. 


Neutral salts can be handled in 
nickel silver equipment, but salts 
that hydrolyze to form acids, par- 
ticularly those having oxidizing 
properties, are strongly corrosive. 
Mercury and mercury salts can- 
not be handled by copper alloys. 
(In fact, because of its rapid at- 
tack, mercurous nitrate is used in 
an accelerated test to determine 
the presence of internal stress in 


Processing Characteristics 


The fabricating properties of 
the nickel silvers are summarized 
in Table 8. Wrought nickel silvers 
can be divided into two classes: 
cold working and hot working 
materials. The former class con- 
sists of structurally single-phase 
materials and includes all of the 
wrought alloys listed except 45-10 
and 46.5-10, leaded. These two 
alloys have duplex structures. 
They have poor cold working 
properties but excellent hot work- 
ability. 

Cold working 

The single phase alloys are 
malleable and quite ductile; some 
can be cold worked more readily 
than yellow brass. Of the nickel 
silvers mentioned, 65-18 and 65- 
15 have the best ductility, 65-12 
and 65-10 are next, and 55-18 has 
the lowest ductility. Severity of 
the forming operation may dic- 


tate the composition _ selected. 
Thus 65-18 can be used for severe 
deep drawing, whereas 55-18 is 
not suitable. 

Shearing — Clearance required 
in blanking depends on the thick- 
ness and temper of the metal. 
Generally a clearance of about 5% 
is sufficient to produce blanks 
free from burrs. Elimination of 
burrs is particularly important if 
the blank is to be used for deep 
drawing. 

Bending, forming — Minimum 
bend radius depends on the alloy, 
its temper and the bend direction. 
Because of its directional proper- 
ties, material in the cold worked 
condition can be bent more readily 
across the rolling direction than 
parallel to it. In general, non- 
leaded nickel silvers 0.020 in. thick 
can be bent 90 deg in any direc- 
tion in the half hard condition. 
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copper alloys.) 

The nickel silvers have g 0d 
resistance to rural and ma) ine 
atmospheres and to fresh and salt 
waters. Nickel silvers generally 
have greater resistance to salt 
solutions than brasses of the sam: 
zine content. 

Like other copper alloys, the 
nickel silvers are subject to stress 
corrosion resulting from the com- 
bined action of localized stresses 
and corrosion. The stress can re- 
sult from cold deformation or can 
exist because of an external load. 
Presence of moist ammonia in the 
atmosphere is considered to be the 
major cause of stress corrosion 
cracking. Internal stresses can be 
removed by a stress relieving heat 
treatment. 

There are so many factors in- 
volved in the selection of a ma- 
terial for service under corrosive 
conditions that the only satisfac- 
tory procedure is a service test. 
However, some idea of the resis- 
tance of nickel silvers to various 
corrosive environments can be 
obtained from Table 7. This table 
should be used only for prelim- 
inary screening. 


Suggested bend radii for 55-18 
nickel silver are given in Table 9. 
These radii can also be used for 
the other nonleaded grades. 

Drawing—Deep drawing opera- 
tions can be performed on all of 
the 65% copper nonleaded nickel 
silvers. Grain size is important 
in deep drawing, and annealed 
material of specified grain size is 
usually selected. Surface finish on 
the drawn part depends on initial 
grain size. If deformation is 
severe, use of material having a 
grain size larger than 0.050 mm 
will result in orange peel forma- 
tion. Removal of the rough sur- 
face can require extensive finish- 
ing operations. As a precaution 
against formation of orange peel, 
it is desirable to specify a grain 
size less than 0.035 mm for sheet 
up to 0.050 in. thick. 

In forming a cup, a sheet metal 








re 
cr 














a 


blank is forced into a die by a 
munch. During the _ operation, 
hlank diameter is reduced and the 
11 in the flange is thickened 
and subsequently reduced in thick 
as it passes between punch 
The degree of reduction 
in diameter that can be performed 
successfully depends on alloy com- 
position and temper, blank diam- 
eter, tool radii and lubrication, 
among other factors. Tooling that 
is satisfactory for deep drawing 
yellow brass can also be used for 
nickel silver. 

Redrawing is necessary when a 
greater depth of cup is required 
than can be produced in a single 
stage. It is essential to perform 
redrawing in a succession of de- 
creasing reductions to divide the 
work between reduction in diam- 
eter and reduction in thickness. 
Allowable reduction between an- 
neals varies with the metal, but 
generally an anneal is required 
after the total reduction following 
the previous anneal reaches 50 to 
60%. Reductions frequently used 
in single action redrawing are 30, 
25, 16, 13 and 10%. These reduc- 
tions are not additive but instead 
indicate the change in dimensions 
in the one stage concerned. Thus 
the 25% reduction mentioned is a 
reduction of 25% of the depth of 
the cup after the first draw. These 
suggested reductions apply only to 
round shells; for complex shapes, 
the permissible reductions are 
much smaller. 

Ironing reduces shell walls by 
pulling them through tight dies. 
The operation is used to produce 
uniform wall thickness or to ob- 
tain a tapered wall. If the mate- 
rial is annealed before ironing, 
theoretical maximum reduction in 
wall thickness is 50%. 

Spinning—This method of pro- 
ducing hollow shapes from sheet 
metal disks is an important alter- 
nate to deep drawing because tool- 
ing is cheaper. It is adaptable 
particularly to short run produc- 
tion. Spinning is used widely in 
the production of hollow ware 
from all of the 65% copper non- 
leaded compositions. Generally, 
an annealed temper with grain 
size ranging from 0.015 to 0.035 


TABLE 5—LOW TEMPERATURE PROPERTIES 


(55 Cu, 30 Ni, 14 Zn) 





Temperature, f 








Property 
Room 40 80 180 290 
Ten Str, psi 75.300 78,200 83,100 89 800 104,000 
Yid Pt, psi 22,900 28,600 27,500 28,800 28,400 
Elong, % 33 34 39 38 4] 
Red of Area, % 53 52 | 52 52 | 55 
1zod Impact Str, ft-lb 80 87 83 80 79 





ource Smuti 


TABLE 6—ELEVATED TEMPERATURE PROPERTIES 








| 
Test Temp, Ten Str, | Elong(2in.), | Red of Area, 
Material f psi % % 
74 Cu, 20 Ni, 5 Zn—Cold Drawn, 85 50.400 51.0 75 
ann at 1200 F 600: 45,000 28.5 72 
—_ ——————— a | ———— 
66 Cu, 10 Ni, 24 Zn—Wrought 80 61,800 14.0 34.8 
350 61,200 | 16.5 28.6 
550 58,200 | 10.5 | 170 
650 47,100 | 1.0 | 5.3 
750 48,700 2.0 6.3 
900 42,400 | 3.5 | 5.9 
46 Cu, 13 Ni, 39 Zn—Cast¢ 80 71,500 26.5 | 25.3 
500 55,800 8.6 11.0 
550 60,000 45 6.0 
| 600 48,200 04 | o4 








aStress for 0.01% creep in 1000 hr is 13,800 psi; stress for 0.1% creep in 1000 hr is 27,800 psi. 
bSource: ASTM-ASME Compilation on Creep. 


Source: ASTM STP 181. 


TABLE 7—-APPROXIMATE CORROSION RESISTANCE OF NICKEL SILVERS: 





Good 





Ammonia, dry 

Atmosphere, industrial, marine 
or rural 

Brines 

Calcium chloride 

Carbon dioxide, dry 

Chlorine, dry 

Citric acid 

Hydrogen sulfide, dry 

Potassium chloride 

Potassium hydroxide 

Sodium bisulfate 

Sodium chloride 

Sodium chromate 

Sodium hydroxide 

Sulfur dioxide, dry 

Water, sea or potable 


Fair 


Poor 





Acetic acid 
Bleachingpowder, wet 
Calcium bisulfite 
Carbon dioxide, moist 
Chlorine, moist 
Ferrous chloride 
Formic acid 
Hydrochloric acid 
Hydrogen sulfide, moist 
Oxalic acid 

Phosphoric acid 
Sodium hypochlorite 
Sodium sulfide 
Stearic acid 

Sulfur, dry 

Sulfur dioxide, moist 
Sulfuric acid 

Zinc chloride 

Zinc sulfate 








Ammonia, moist 
Ammonium hydroxide 
Ammonium chloride 
Chromic acid 

Ferric chloride 
Hydrocyanic acid 
Mercury salts 

Nitric acid 

Potassium cyanide 
Silver salts 

Sodium cyanide 
Sodium dichromate, acid 
Sulfur, molten 





aGood—usable under most conditions. 


conditions. Poor—unsuitable. 


Fair—subject to attack but may be used under certain 
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TABLE 8—FABRICATING PROPERTIES 














Cold Hot Hot Working; Annealing Casting Machine- 
Material Work Work Temp Temp Temp ability 
ability ability Range, | Range, | Range, F Rating* 
Wrought Alloys 
65-18 Excellent Poor 1100-1500 0 
65-15 Excellent Poor 1100-1500 
65-12 Excellent Poor 1100-1500 20 
65-12, Leaded Good Poor 1100-1500 60 
65-10 Excellent Poor 1100-1400 20 
55-18 Good Poor 1100-1500 30 
45-10 Poor Excellent 1100-1550 40 
45-10, Leaded | Poor Excellent 1350-1550 80 
Cast Alloys 
10A 2000-2400 70 
10B 2050-2450 70 
l1A _ 2250-2600 60 
11B 2300-2600 60 





aFree cutting brass—100. 


TABLE 3—-MINIMUM BENDING RADII 

















mm is used in spinning. 

An indication of the relativo 
ease of spinning can be obt: ned 
by comparison with copper, whic} 
is the easiest material of the 
per group to spin cold. It 
been suggested that, 1f an 
trary value of 100 be assigns 
copper, nickel silver 65-18 } ) 
rating of 95 for shallow spinning 
and 65 for deep spinning. On the 
same basis, yellow brass rates 99 
for shallow spinning and 92 fo) 
deep spinning. 

Expanding, contracting—N ickel 
silvers are often used in the pro- 
duction of hollow tableware. Thus. 
it is frequently necessary to per- 
form expanding or contracting 
operations such as_ bulging or 
necking. 














(55-18 Strip) Bulging reduces metal thick- 
- ness in proportion to the total 
Minimum Bending Radius, in. stretching given the part. Maxi- 
Nominal mum bulging can be performed 
Temper Thickness, Across With on annealed material; increases 
” Grain Grain in diameter of 15 to 30% can be 
Half Hard 0.020 Can bend sharp Can bend sharp obtained in a single operat lon 
. Hard emir pane 0.020 - a . Necking involves severe cold 
... Ta Po <. ds working and the reduction which 
Extra Hard 0.020 Yea Ye can be achieved in a single opera- 
oa A Ang tion is quite limited. Maximum 
m Ae reduction depends on the hard- 
Source: Gohn. ness of the drawn part and the 
TABLE 10—SUGGESTIONS FOR MACHINING: 
Surface Speed, ft/min Feed, in./rev Tool Angle, deg 
Operation Nonleaded | Leaded Nonleaded Leaded Nonleaded Leaded 
Nickel Nickel Nickel Nickel Nickel Nickel 
Silvers Silvers Silvers Silvers Silvers Silvers 
Turning 75-150 150-300 Roughing 0.015-0.040 | Roughing 0.015-0.035 Side rake 20-30 | Side rake 5-10 
| Finishing 0.005-0.020 Finishing 0.005-0.015 | Back rake 10-20 | Back rake 5-10 
| | Side clearance 10-20 | Sideclearance 5-10 
| Front clearance 10-15 | Frentclearance 6-15 
Lead angle 15 Lead angle 10-15 
Parting 75-150 150-300 | 0.005 0.0015 _Endcuttingedge 25 | Endcuttingedge 15 
| Back rake 7-15 | Back rake 3-7 
| Side clearance 2-4 | Sideclearance 2-4 
| | | Front clearance 5-10 | Frontclearance 5-10 
Milling 50-150 150-200 | b | b | Rake 0-15 | Rake 0-10 
| Clearance 5-10 | Clearance 6-12 
Drilling 50-125 | 75-250 0.003-0.020 0.003-0.020 Clearance 12-20 | Clearance 12-15 
Drill point 100-110 | Drill point 118 
| Cutting edge full rake Cutting edge 0-rake 
(do not flatten) (flatten approx 6-8% 
of dia) 




















aUsing high speed steel tools. 
bVaries with such factors as: cutter width; feed rate, which also may vary; desired finish. 
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osition of the alloy, but is 


con 


limited to about 8 to 17% of orig- 


liameter. 
eezing Squeezing opera- 
which include coining, em 
and stamping, are the 
ere used in fabricating 
strip. To prevent dis 
yn, quarter hard or half hard 
nickel silvers are used in these 

yperations. 

‘psetting—Operations of this 
type are performed on rod or wire 
to produce heads on screws, rivets 
and bolts. Lightly cold worked 
material is used to resist bending 
during formation of the head. 
Hot forming 

The 45-10 alloy has excellent 
hot forming properties over a 
wide temperature range. Forging 
and hot pressing practice is the 
same as that used for brass. (The 
term forging as applied to the 
brass industry generally refers to 
hot press-forging in closed dies. 
Drop forging finds only limited 
application. ) 

An indication of the relative 
ease of hot working nickel silver 
45-10 is obtained by comparison 
with the brasses. If forging brass 
is given a rating of 100, Muntz 
metal rates 90 and nickel silver 
15-10 rates 8&5. 

The 45-10 alloy can be _ hot 
formed also by bending, flaring, 
dishing and spinning. Hot extru- 
sion is used on both 46.5-10, 
leaded, and 45-10 nickel silvers 
for the production of varios 
architectural and _ semifinished 
shapes. 

Powder metallurgy 

Various small nickel silver parts 
are produced by powder metal- 
lurgy. The most widely used com- 
position is 64-18, but other grades 
are available. 

Powder of the selected composi- 
tion is compressed in a die to 
form a compact which is subse- 
quently sintered by heating at a 
temperature sufficiently high to 
yield the desired properties. Opti- 
mum sintering temperature for 
the 64-18 composition is 1795 F. 
Depending on the accuracy re- 
quired, compacts may or may not 
be coined or sized after sintering. 

The process is applicable par- 





























ticularly to long run production 
at high speed. Single punch 
presses commonly produce 500 to 
1000 parts per hr and higher 





rates are reached on some designs. 
Multiple punch presses can pro- 


duce 6000 or more parts per hr. 
Sizing can be done at comparabl 
speeds. 
Casting 


The wrought nickel silvers are 
alloys of copper, nickel and zinc. 
To produce suitable casting alloys, 
however, the compositions are 
usually modified by the addition 
of tin and lead. Tin contributes 
strength and hardness, lowers the 
melting point of the alloy, and 
improves casting quality by meod- 
erately increasing fluidity. Lead 
lowers the strength and ductility 
somewhat, but appears to improve 
the pressure tightness in castings 
to be used in hydraulic applica- 
tions. Probably the major contri- 















bution of lead is improved ma- North Electric Co. 
chinability. Blanking relay contact springs from 
Js | 
Sand casting is the most eco- nickel silver. 
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North Electric Co. 


Relay contact spring seated in welder for installation of contact point. 
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North Electric Co. 


Adjusting and inspecting relay after assembly. 


nomical casting method and offers 
the greatest flexibility in size and 
shape. The nickel silvers can also 
be permanent mold cast, centrifu- 
gally cast, investment cast and 
plaster mold cast successfully. 
Generally, the nickel silvers are 
classed as high shrinkage alloys. 
Careful design is necessary to 
eliminate abrupt changes in the 
cross section of the casting, to 
provide liberal fillets, and to posi- 
tion gates and risers properly to 
avoid internal shrinkage. Since 
the nickel silvers are sensitive to 
reducing gases, rapid melting, 
proper deoxidation (with mag- 
nesium, lithium, phosphorus-cop- 
per, etc.) and rapid pouring with- 
out excessive turbulence are nec- 
essary. Suggested casting tem- 
peratures are given in Table 8. 
The relative ease of producing 
nickel silver sand castings has 
been expressed as follows: If high 
leaded tin bronze is rated 1 (best) 
for castability, leaded yellow brass 
rates 4, nickel silvers 11A and 
11B rate 5. If silicon brass is 
rated 1 for fluidity, leaded yellow 
brass is 4 and the two nickel sil- 
vers are 7. From a cost stand- 





point, with 85-5-5-5 leaded red 
brass rated as 100, leaded yellow 
brass is 85, nickel silver 11A is 
112, and nickel silver 11B is 118. 

In plaster mold casting, toler- 
ances of + 0.005 in. per in. can 
be held where dimensions do not 
cross parting lines. Nickel silver 
castings reproduce the surface 
smoothness of the mold and little 
polishing is necessary to finish 
the casting. 

Nickel silver 45-10 is a two- 
phase alloy which is hot workable. 
It can be die cast and parts pro- 
duced by this method have sur- 
faces that need little polishing or 
buffing. 


Machinability 

The nonleaded nickel  silye, 
are less readily machinable tha, 
brasses of the same zinc conten 
and this fact must be considers, 
in selecting tool design, spee 
feed and depth of cut for 
factory metal removal. General] 
it is good practice to use the high. 
est practical cutting speed, a rely 
tively light feed and a moderat, 
depth of cut for the wrough 
alloys. In the machining of sand 
castings, however, cutting at loy 
speeds with a coarse feed to re. 
move the surface increases the 
life of high speed tools. Afte; 
removal of the surface, higher 
speeds and lighter feeds can bp 
used. If carbide tools are used op 
sand castings, the practice sug. 
gested for wrought alloys ¢a 
usually be employed. 

The relative machinability of 
copper alloys is indicated by com. 
paring them with free-cutting 
brass. This alloy is a leaded ver- 
sion of yellow brass containing 
62 copper, 3 lead and 35% zinc. 
It is the most readily machinable 
of the copper alloys and given an 
arbitrary rating of 100, serves as 
a standard of comparison for the 
machinability of nonferrous alloys 
in general. 

Based on this standard, the non- 
leaded nickel sivers 65-18, 65-15, 
65-12 and 65-10 have a machin- 
ability rating of 20 and are classi- 
fied as difficult to machine. Nicke! 
silver 45-10 and the leaded alloys 
are rated from 40 to 80 and are 
considered readily machinable. 

In turning the nonleaded nick- 
el silvers, relatively large rake 
angles are required. Side rakes 
may exceed those used for steel. 


TABLE 11—SUITABILITY OF JOINING METHODS 











Silver Carbon Oxy- 
Nickel Silver Soldering Alloy Arc Resistance acetylene 
Type Brazing Welding Welding Welding 
65-18 Excellent Excellent Fair Excellent Good 
65-15 Excellent Excellent Fair Excellent Good 
65-12 Excellent Excellent Fair Excellent Good 
65-12, Leaded Excellent Good Fair Fair Fair 
65-10 Excellent Excellent Fair Excellent Good 
55-18 Excellent Excellent Poor Excellent Good 
45-10 Excellent Good Good Good Good 
46.5-10, Leaded Excellent Good Fair Fair Fair 
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considerably lower rake 
ire satisfactory. Suggested 
to) gles are given in Table 10. 
ided alloys can be machined 
eds considerably higher 
se used fol 

idls. 

Most of the commercial milling 

rs and standard high speed 
cut-off tools are suitable for 
hining the nickel silvers. A 
clearance angle of 5 to 10 deg 
has been used successfully for 
milling nonleaded nickel silvers. 

Standard carbon or high speed 
steel drills are satisfactory for 
drilling the nickel silvers if pro- 
duction volume is small. As shown 
in Table 10, the cutting edge 
should be flattened for cutting the 
leaded alloys, but should not be 
flattened for use on the nonleaded 
materials. For long run opera- 
tions, specially designed drills 
having a greater number of twists 
per inch than the standard drills 
are often used. 

Use of a coolant is generally 
required to obtain fine surfaces 
at high cutting rates. Although 
turning and drilling are some- 
times performed dry in_ small 
quantity production, coolants 
should always be used on opera 
tions involving taps, dies, reamers, 
form tools and cut-off tools. Suit- 
able coolants for the nonleaded 
nickel sulfur-free 
soluble oils in dilute water mix- 


silvers are 
tures or mineral-lard oil com- 
pounds. Sulfurized coolants dis- 
color nickel silvers and should be 
avoided. 

Heat treatment 

Nickel silvers cannot be hard- 
ened by heat treatment. However, 
heat treatments are used to soften 
the metal for additional working 
or to relieve stresses. 

Annealing consists of heating 
the alloy to, or above, the recrys- 
tallization temperature and hold- 
ing for sufficient time to obtain 
complete recrystallization. An- 
nealing temperature ranges are 
given in Table 8. 

After recrystallization is com- 
plete, grain growth occurs if heat- 
ing time is prolonged. If large 































































Seymour Mfg. Co. 


Electrical contact jack parts machined from nickel silver rod. 











Copper & Brass Research Assn. 


Millions of keys are produced from leaded nickel silver because of its ability 
to resist corrosive attack, wear and high torsional strains. 
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Universal Castings Corp., International Nickel C R 
Car lock cases, parts and latches of cast nickel silver are used in railroad Pullman and dining cars, we 
O 
Flu 
grains are required, a more effec- is used also to prevent stress cor- bonding is also used. bor: 
tive method of increasing grain rosion cracking resulting from Soldering The nickel silvers the 
size is to raise the temperature. residual stresses induced by cold can be soldered easily using an) tar’, 
The grain size resulting from working. Stress relief heat treat- ox the standard methods. Becaus une 
annealing is also affected by the ments are conducted at relatively of the low temperatures employed, ter 
prior working the metal has re- low temperatures. Preferred prac- cold worked material usually re- by 
ceived. Increasing the degree of tice is to use the lowest tempera- tains its hardness during a solder- me *¢ 
cold work lowérs the recrystalliza- ture for the longest time that is ing operation, an advantage over 
tion temperature. However, the commercially practical. For the brazing and welding. Standard Bi) ms 
smaller the amount of prior de- nickel silvers, temperatures of tin-50% lead solder is used for § 7 
formation, the larger the average about 450 to 600 F are satisfac- most soldering operations, but 6) By ni 
annealed grain size. tory. There is no recrystallization tin-40% lead is more satisfactory | ha 
Size of the grain after anneal- of the metal and consequently no for joining thin sheet. Acid fluxes sis 
ing is the most accurate method softening. Tensile. strength and of the zine chloride type are pre 
of determining the degree of an- yardness are practically un- easiest to use. These fluxes are Su 
nealing, and in the brass indus aanged by stress relieving. corrosive and are not suitable for i sit 
try annealed tempers are specified i ; for | ac’ 
by grain size. Mechanical proper- Joining | ss certain products, particularly 0 : 
ties vary with grain size; as grain The nickel silvers can be joined electrical applications. Rosin ) is § Re 
size increases, strength and hard- by soldering, brazing and various the most popular noncorrosive " 
ness decrease and ductility in- welding processes. Relative e«se flux, athough there are numerous 7 


creases. 
A stress relief heat treatment 


of joining by these.methods is’ in- 


dicated in Table 11. Adhesive 
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proprietary fluxes also available. 
If the parts to be joined have 








internal Stresses, they should be 


ress relieved before soldering. 
Sin addition, the assembly should 


not bi tressed while the solder is 
moltet lf stresses are present 
a durins soldering, solder may pene 
trate he base metal and cause 

mm crack! 
Brazing Most of the nickel sil- 


S vers can be joined readily by braz- 
ing. Both silver alloy (BAg) and 

—_ 2 . 

® copper alloy (BCuZn) filler metals 





ean be used. In the latter group 


4 white brass rod is available for 





4 matching the color of the base 
metal. 

made by 
flowing the filler metal 
E into closely fitted assemblies of 
Sthe components by capillarity. 
With the copper alloy filler metals, 
vee or fillet joints are also made, 
E procedure which is usually too 


Generally, joints are 
molten 





} expensive to be employed with the 
S silver alloy filler metals. 

Use of a silver filler metal on 
nickel silver yields a strong, duc- 
tile connection. Heating for braz- 
ing usually softens the base metal 
in the joint area. Whether a cold 
worked alloy is completely soft- 
ened or retains most of its 
strength and hardness depends on 





the speed of the operation. 
Ci Regardless of the type of filler 
metal used, fluxes are necessary 
: to obtain joints. 
j Fluxes boric acid or 
f borax are commonly used with 
’ the copper filler metals; proprie- 


satisfactory 
based on 


~ 


in} tary fluxes based on fluorides are 
use fe USed with the silver-bearing ma- 
ed, Pm terials. Best results are cbtained 
re- by using the fluxes suggested by 
a. the producer of the filler rod. 

ver | Welding—A number of welding 
50 fm Processes are used in joining the 
for fm Nickel silvers. Because of their 
60) nickel content, the nickel silvers 
ry have relativey high electrical re- 
res | sistivity, and resistance welding 
re procedures give excellent results. 
re | Surface preparation is important, 
or Fim Since satisfactory welding is 
or achieved only if the mating sur- 
is faces are clean and free from 
ve heavy oxide films. Heliare welding 
us and oxyacetylene welding are also 
le. used, 

ve Spot, seam and projection weld- 


ing can be performed easily on 
the nickel silvers but because of 
the relativey short plastic range 
of the materials, low inertia heads 
are desirable so that force can be 


applied rapidly. Electronic con- 
trol of current and time also 
yields superior welds. Machine 


settings used for welding 0.036-in. 
sheet in high zine brasses can be 
used for the nickel silvers. For 
example, such settings might be: 
4 cycles, 400 lb and 21,000 amp. 

Carbon are welding of nickel 
silvers is less satisfactory than 
welding and is _ not 
recommended. 


resistance 
As in welding the 
brasses, consideration of the vola- 
tility of zinc is necessary to mini- 
mize losses by evaporation. Pre- 
heating is usually required. A 
copper-silicon rod with a suitable 
flux is necessary. 

welding 


Oxyacetylene proce- 


dures used for brasses can be 
used for nickel silvers. Use of an 
oxidizing flame has been sug- 
gested to avoid zinc losses, but the 
flame can be less oxidizing than 
that used for the brasses since 


nickel reduces zine losses. A suit- 


PART AS SINTERED 


able flux such as boric acid is 
required to dissolve nickel oxide 
and prevent porosity. The metal 
added shoud be of the same com- 
position as the parts being joined 
and is often cut from the edge of 
the material being welded. 
Adhesive Nickel sil 
vers are joined by adhesive bond- 


bonding 


ing, particularly in the production 
of silver plated flatware. Modern 
adhesives employed for metal 
joining, and the ability to join dis- 
setting resins such as the phe- 
nolics or epoxies, or thermoplastic 
resins like the polyvinyls or acry- 
lics. There are a number of pro- 
prietary compounds available. 
Major advantages of this 
method of joining are the elimi- 
nation of high temperatures .for 
joining, and the ability to join dis- 
similar metals. Thus, for exam- 
ple, a stainless steel knife blade 
can be readily joined to a nickel 
silver handle. For service at 
ordinary temperatures, there are 
adhesives that can be cured at 
room temperature and others that 
cure under moderate pressures in 
the range 200 to 300 F. Adhesives 


AFTER 
MACHINING 





New Jersey Zinc Co. 


Instrument dial plate support produced from nickel silver powder in eight 
operations (including machining). Producing the same part from aluminum 


bar stock required 19 operations. 
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that can be used at temperatures 
up to at least 500 F have also 
been developed. 
Surface finishing 
Cleaning—Grease, dirt and me- 
tallic particles picked up on the 
surface during fabrication can be 
removed by a number of mechani 
cal or chemical cleaning methods. 
Barrel tumbling is useful for 
deburring and removing tool 
marks from small parts. An abra- 
sive such as pumice is suitable if 
the surface is reasonably clean. 
If degreasing is required, a solu- 
tion of caustic soda in hot water 
can be used. If no deburring is 
necessary, a bright finish can be 
obtained on clean parts by tum- 
bling in a solution of 144 oz per 
gal of potassium tartrate. 
Large parts can be cleaned by 
blasting with sand or copper shot. 


tensity of the abrasive action than 
dry blasting. 

Alkaline cleaning removes sur- 
face dirt and oils. Inhibited types 
of cleaners should be used to pre- 
vent surface attack. Solutions can 
contain about 4 to 6 oz/gal of the 
cleaner and are operated at about 
180 F. Electrolytic processes using 
inhibited 
used. 


cleaners can also be 
Anodic cleaning requires 
low current densities and short 
immersion time. 

Coolants and cutting oils can be 
removed from small parts with 
solvent cleaners. Generally a low 
boiling solvent such as Stoddard 
solvent or mineral spirits is used 
and the bath is operated below 
100 F. Vapor degreasing also re- 
moves oils and greases. 

Pickling—Acid pickling can be 
used to remove oxides resulting 





trated the solution 


required, [f 
staining occurs on the surfag, 


after pickling, it is probably qy 
to excessive acid in the final ring 
About 0.01% acid th = 
final rinse is about all that - 
tolerated if 


water. 


staining fron 
source is to be prevented. 
proce 


After the scale has been com. He * 
petely removed by pickling in gy. ; = 
furic acid, the surface has a matt; wee 
finish. The part can be bright. = 
ened by dipping in a solution con. 
taining % to 1 gal of sulfur & 
acid and 2 to 5 lb of sodium di. ; A 
chromate to 10 gal of water held i 
at 80 to 120 F. A brighter finis} 
is obtained with the _ standard Al 
brass bright dip which is com. § 27¢! 
posed of 2 gal sulfuric acid, 1 ga) qual 
nitric acid, 1% fluid oz hydrochloric GR sist 
acid and 1 qt water. This dip is food 
used at room temperature. of t 
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@ , f li This j Mechanical finishing — Nickel ing 
: aV > > xd ¢ ° ‘ »s y : 3; ace ~ ; a 3 ; 
| Steel shot may become imbedded rom annealing. i is is accom- silvers can be finished by mechani. wat 
i. in the surface and should be plished by dipping in a solution of cal polishing. Cloth, felt or sheep- ob. 
avoided. A modification of this 10% (by volume) sulfuric acid skin polishing wheels loaded with part 
| process using a suspension of operating at temperatures up to alumina or emery can be used for Cole 
| abrasive in water can also be used ; about 150 F. Generally, the heav- initial polishing. Buffing is done aye 
| it gives better control of the in- ier the scale, the more concen- with a compound that gives the fast 
' jew 
5 jew 
| b Abi 
plat 
bas 
| ? : . “ TS, Ne T 
| Tymcal Applications of Nickel Silvers a 
han 
| Most popular of the wrought alloys. cal and dental instruments, diaphragms, fitt 
Used for hardware, marine and automo- hardware, extruded shapes fro 
| tive trim, camera parts, lighting and 
| plumbing fixtures, nameplates, radio ; tefrigerator hardware, chon’ Caneel ea 
65-18 dials, costume jewelry, tableware, hollow 45-10 chlorine gas cylinder vaives, orgings, col 
ware, surgical clamps, vanity cases extruded architectural shapes } an 
| cigarette lighters, optical bows and fit- 46.5-10, Extruded shapes _ 
tings, rivets, screws, springs, slide fas- Leaded | pac 
| , xt 
| teners Hardware fittings, valves and valve ’ } 
| 65-15 Hollow ware, optical goods, camera parts, 10A_ trim, plumbing fixtures, statuary, orna- sil 
° jewelry mental castings - 
si 
65-12 Slide fasteners, nameplates, decorative Valves and fittings, pipe fittings, hard- all 
trim, camera parts 10B ware, plumbing fixtures, boat and rail- col 
road car fittings, ornamental castings 
nid & an 
| 65-12 Key blanks, gears, pinions, screw ma- 
ri Sate d chine parts, watch parts, camera and Plumbing goods, valves and fittings, In 
| binocular parts, musical instrument parts 4S mrigiry ores wen ae ger ab 
if equipment, parts for bottling and foo we 
li ° P ° P 
i | 65-10 Rivets, screws, slide fasteners, optical processing equipment, ornamental fixtures er 
if ‘ parts, hollow ware, nameplates ; ; ; : pa 
Corrosion resistant parts, dairy fittings, ; 
| Excellent for springs. Used for springs 11R valves and valve fittings for elevated us 
| 55-18 and contacts in telephone equipment, temperatures, hardware, ornamental cast- fo 
electrical controls, resistance wire, surgi- ings, musical instrument keys 
W 
W 
| 
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desired finish, e.g., Tripoli. 
Plating—Nickel silver is widely 
,sed as the base for silver plated 
tableware and jewelry. Because 
of its color, it retains a silver-like 
‘»ich even after the silver layer 
as rn off. Coatings are pro 
iuced by standard electroplating 
procedures or by chemical replace- 
ment. Electroplating is used on 
tableware and some jewelry, the 
coating thickness on tableware 


Applications 


Applications of nickel silvers 
are based to a large extent on two 
qualities: color and corrosion re- 
sistance. Excellent resistance to 
foods leads to wide application 
of the cast alloys in food process- 
ing equipment. Resistance to salt 
water is responsible for selection 
of the alloys for marine fittings, 
particularly for deck _ service. 
Color is responsible for the wide 
usage of the nickel silvers in slide 
fasteners, silver plated tableware, 
jewelry and ornamental objects. 
Ability to be readily chromium 
plated makes the metal a desirable 
base for cosmetic cases. 

The greatest tonnage of nickel 
silver castings is used in food 
handling equipment. Valves, 
fittings and similar parts, cast 
from type 11B, are used in dairy 
equipment. Their resistance to 
corrosion prevents contamination 
and protects the flavor of the milk. 
In addition, bottling and food 
packaging machinery are built 
extensively from nickel silver. 

Nearly every manufacturer of 
silver plated flatware uses nickel 
silver (10 to 18% nickel). These 
alloys are strong and resistant to 
corrosion by organic materials, 
and they closely resemble silver 
in color. The last reason is prob- 
ably the most important since, 
wearing of the silver plate at 
critical points is not readily ap- 
parent. Nickel silver is widely 
used in silver plated hollow ware 
for the same reasons. 

Nickel silvers can be plated 
with chromium, nickel and silver 
without difficulty and are used in 


running about 1 to 2 mils. Chem- 
ical replacement coatings are used 
mainly on inexpensive jewelry and 
may be only a few millionths of 
an inch thick. Because it norm 
ally does not require preplating 
or flash coating, nickel silver is 
especially adapted to chromium 
plating. A high polish is sufficient 
to yield a smooth, adhering plate. 

Coating—Suitable lacquer coat- 
ings can be used to protect highly 


the production of novelty jewelry, 
compact and cigarette cases, and 
ornamental objects. 

Because of its high strength 
and good elastic properties, 55-18 
is widely used for springs. In re- 
sistance to fatigue, spring temper 
55-18 is exceeded among copper 
alloys only by beryllium copper 
and certain of the phosphor 
bronzes (see Table 12). Applica- 
tions include diaphragms, spring 
parts in optical goods, and surgi- 
cal and dental instruments. The 
high electrical resistivity cf 55-18 
insures wide use for spring parts 
and contacts in telephone boards, 
electrical controls and electronic 
equipment. 

In wire form, the nickel silvers 
are used extensively for high 
grace slide fasteners and in the 
production of optical parts, fine 
chain, jewelry and fasteners. The 
55-18 grade is used also for re- 
sistance wire. 

Millions of keys are produced 
from leaded nickel silver because 
of its ability to resist corrosive 


polished surfaces of nickel silver 
parts. Clear cellulose lacquer is 
often used for parts to be exposed 
to indoor atmospheres, but out- 
door exposure requires coatings 
which are more resistant to light. 
Cellulose acetate butyrate or me 
thyl methacrylate coatings have 
been suggested for such exposure. 


These coatings are normally about 
1 to 2 mils thick. 


Seovill Mfg. Co. 


Slide fasteners are a major appli- 
cation of nickel silver wire. 


TABLE 12—-COMPARISON OF SOME SPRING MATERIALS 








Tensile Strength, Fatigue Strength, 
Material Temper 1000 psi 1000 psi 
Beryllium Copper a 185-215 36,000 » 
Phosphor Bronze D Spring 115-129 27.000 
Phosphor Bronze C Spring 105-119 — 
Nickel Silver 55-18 Spring 108-120 22.500 
Phosphor Bronze A Spring 91-105 22.000 














aCold worked and precipitation hardened. 


bFatigue strength of beryllium copper having tensile strength shown in table is now usually 


given as 38,000-48,000 psi. 
Source: Metals Handbook, 1954 supplement. 
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A variety of parts produced from nickel silver sheet. 
The nickel silvers have excellent cold working character- 


istics. 





attack, 
strains. 

Excellent resistance to corro- 
sion by salt and fresh waters and 
ease of machining are the basis 
for the selection of nickel silver 
for fishing reels and rod fittings. 

Nickel silver is used in the 
home and in public buildings for 
faucets, washbowls, flush valves 
and similar functional and orna- 
mental purposes. The alloys are 
highly resistant to tap water, and 
the bright finish is readily cleaned 
and maintained. Hardware uses 
include hinges, locks, door handles 
and refrigerator handles. Nickel 
silver is also used in ornamental 
grilles, stairway banisters, chan- 
deliers and railings. Other orna- 
mental applications include book 
ends, statuary, candlesticks and 
plaques. 

Nickel silver powders are used 
to produce various small parts. 
These include aircraft gyro 
clamps, instrument dial plate sup- 
ports, time recorder guide blocks, 





wear and high torsional 


ed 


Scovill Mfg. Co. 





camera tripod parts and shower 
heads. 
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Properties of Commercial Refractory Oxides 
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Silica Silica 
Properties Alumina Berylilia Calcia Magnesia (Crystalline) (Vitreous) 
Formula Al.,0 BeO Ca0 MgO SiO. | SiO, 
Melting Point, F 3660 4620 | 4710 5070 3140 | — 
Max Use Temp in Oxidizing Atm, F 3540 | 4350 | 4350 4350 3055 | — 
Mohs Hardness 9 9 | 4.5 6 & = 
Coef of Expansion, per °F 44x 10° 52.8 x 10-7 | 75.5 x 10-7 | 77.8x 107 238.9 x 10-78 2.8 x 10-7 
(68-2875 F) (68-2550 F) (68-2190 F) |  (68-2550F) | (68-570 F) (68-2280 F) 
Ther Cond (at specified temperature and 16.5 (2190 F, 114.1 (2190 F, 49.4(1830F, | 17.7(2190F, | 11.0 (2010 F) 9.6 (0.9%) 
porosity) Btu/sq ft/hr/F/in. 23%) 5-10%) 9%) | 22%) 
3 Thermal Shock Resistance Good Excellent Fair | Fair Poor to 600 F, Excellent 
excel above 
600 F 
Stability in: | 
Reducing Atmosphere Good | Excellent Poor | Poor Poor Fair 
Carbon Fair Excellent Poor | Good Poor Good | | 
: Acid Slags Good - Poor Poor | Good Good 
E Basic Slags Good | Fair Fair Good | Poor - 
4 
_ Metals Good Good Fair Fair | Poor — 
“ 
i Properties of Commercial Refractory Oxides (continued) 
) 
Zirconia | 
; Properties Thoria (Stabilized) Mullite | Spinel Zircon 
ts Wa Formula Tho. 210s 3A1,0;-2Si0. | MgO-Al.0; Zr0,-Si0, 
= “Melting Point, F 6000 4710 3330 | 3830 4390 
: Max Use Temp in Oxidizing Atm, F 4890 4530 3270 3450 3400 
| Mohs Hardness 7 7-8 6-7 x 75 
Coef of Expansion, per °F 52.8 x 10-7 30.6 x 10-7¢ 25 x 10-7 50 x 10-7 30.6 x 10-7 | 
ies (68-2550 F) (68-2190 F) (68-2410 F) (68-2280 F) (68-2190 F) 
{m ’ | 
Ther Cond (at specified temperature and 0.0 (2190 F, 6.4 (2190 F, 18.6 (2190 F, 14.5 (2370 F, 14.5 (1830 F, 
4 ld porosity), Btu/sq ft/hr/F/in. 17%) 28%) 30%) 36%) 30%) | 
ls. 
at | Thermal Shock Resistance Poor Fair Fair Poor Good | 
; a 
‘ Stability in: 
eA Reducing Atmosphere Good Good Fair —_ Fair 
Carbon Fair Fair Fair Fair Fair 
Acid Slags Poor Good Good Fair Good 
Basic Slags Good Poor Fair Good Poor 
Metals Excellent Good Fair — Good 






































bIncongruent. 
¢Depends on degree of stabilization. 





For more information, Circle No. 553 


«Depends on crystalline form. At temperatures of 570 to 2010 F, value is 16.6 per F. 


Source: Campbell, I. E., High Temperature Technology, John Wiley & Sons, Inc., New York, N. Y., 1956 (sponsored 
by Electrochemical Society). 
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Technical-ities 
By John S. Davey 


Bolts take greatest 
stress during wrenching 





If a bolt doesn’t fail when being 
wrenched up tight, it won’t 
fail in service (assuming bolts 
and joint have been designed 
adequately for the loads). 

That’s because two forces 
put stress on bolts (and cap 
screws) as they tighten: Ten- 
sion due to bolt stretch; torsion 
due to friction. But only ten- 
sion remains after wrenching. 
In a rigid joint, if this tension 
exceeds external forces, bolts 
will never experience any fur- 
ther strain, and will therefore 
not loosen or fail. 


WHY SOME FAILURES? 
Obviously, unusual unforeseen 
loads cause trouble. The instant 
they exceed residual tension, 
they add to the stress placed on 
the bolt and can cause immedi- 
ate failure. Or they can cause 
loosening, leading to stress 


Are you using 
more bolts than needed ? 





The stability of a 4 bolt arrangement can be matched by a 120° spacing of 3 bolts. Strength can be actu- 
ally increased by using RBaW high carbon heat treated bolts (identified by ‘‘E’’ and three radial dashes). 


OBODY wants to use too few bolts 

or cap screws and risk failures. 
But using too many is not the best 
answer either. It means too many 
holes to drill, to fill — both costly. 
RB&W offers some suggestions. 


BALANCED BOLT PATTERN 

By “rule of thumb,” bolts are gen- 
erally arranged symmetrically in a 
pattern of four. Yet three bolts 120° 
apart around a common center will 
prove just as stable, and save on 
assembly. With stability assured, 
the problem is then one of load ca- 
pacity. 


PRELOAD TO GET FULL CAPACITY 


In checking size and number of 
bolts, calculate the stress and get 
rid of the excess. You have enough 


if you’ve allowed for usual factor of 
safety ... and the fasteners are 
tightened so that residual tension 
exceeds maximum external load an- 
ticipated. If they are, you have 
safety. The bolts will stay tight, 
won't fatigue, won’t fail. 

With RB&W standard fasteners, 
engineers and production men can 
take quality, uniformity and de- 
pendability for granted — and can 
concentrate on the problem of 
proper application and assembly. 
For help or information on your spe- 
cific product, write Russell, Burdsall 
& Ward Bolt and Nut Company, 
Port Chester, N.Y. 

Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 


sales offices at: Ardmere (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 





change, which in turn causes 
fatigue and failure. That’s why 
you’ve got to torque bolts tight 
-.. and the tighter the better. 

An exception: A _ flexible 
joint. With high cyclic loading, 
again loosening and fatigue 
cause trouble. Since you 
shouldn’t tighten such a joint 
too much, sometimes the only 
remedy is to take out the flex- 
ible element and put in a rigid 
joint, (A metal to metal flange 
connection instead of a gasket- 
ed one, for example.) 








High strength bolts stop 


joint failure from vibration 


Shakeout equipment used by one company for un- 
loading coal cars applied its vibration via a fabri- 
cated frame lowered onto the cars. This frame was 


originally riveted. 


But it was a constant source of maintenance, About 
every 10 days, the frame had to be welded, loosened 
rivets replaced. Finally it was refastened with RBaW 
high tensile bolts and hardened washers. Maintenance 


now is nil! 


Proving again that high strength bolts make the 
strongest connection for the severest service. 
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For more information, turn to Reader Service Card, Circle No. 504 
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Specifications and Grades of Thermosetting Plastics 
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Grades 
Military or General 
i a Resin Federal Specs Subject Nema Military Type Filler or Description 
‘d Reinforcement 
q onaile aE Laminated X PBM Laminated Paper Moderate cost; can be 
3 Phenol-Formaldehyde) MIL-M-14E Molded XX PBG Laminated Paper molded, laminated or cast: 
2 MIL-P-77A Cast XXX PBE Laminated Paper easily machinable; good 
SS MIL-P-78A Name Plates XX XP PBE-P Laminated Paper mechanical strength ; with- 
ry MIL-P-79B Rods & Tubes | C FMB Laminated Fabric stands wide temperature 
? MIL-P-3115B Paper-Base CE FBG Laminated Fabric range; moderate moisture 
i Sheets resistance; available with 
MIL-P-6885 High Strength L FBI Laminated Fabric a wide variety of fillers or 
Sheets LE FBE Laminated Fabric reinforcing materials 
MIL-P-8655A Cotton Fabric N-1 NPG Laminated Nylon 
MIL-P-15035B Cotton Fabric A Laminated Asbestos 
MIL-P-15047B Nylon Fabric G-1 Laminated Glass 
MIL-P-13436A Fiber-Filled, G2 Laminated Glass 
Uncured G-3 Laminated | Glass 
if, CFG Molded Cellulose 
F CFI Molded Cellulose 
h MFE Molded Mineral 
FE MFG Molded Mineral 
MFH | Molded Mineral 
MFI Molded Mineral 
M-1 Cast 
PMS Uncured Short Fibers 
f Sheet 
“ Melamine MIL-P-15037B Glass Cloth G-5 GMG Laminated Glass Cloth Hard, strong, mar resist- 
(Melamine- MIL-P-17721C Glass Mat MC Laminated Fabric ant; withstands wide tem- 
ym Formaldehyde) MIL-M-14E Molded G-8 GMM Laminated Glass Mat perature range; arc resist- 
N- CMG Molded Cellulose ant; inert to common solv- 
ve CMI Molded Cellulose vents, greases, oils, etc. 
t, MME Molded Mineral 
MM1-30 Molded Mineral 
™ Epoxy MIL—P-18177 Glass Cloth G-10 GEE Laminated Glass Cloth Good moisture resistance: 
in (Epichloro- good electrical properties 
e- hydrin Bisphenol) at high frequencies and 
in high humidity; excellent 
of adhesion 
y. Silicone MIL—P-997B Glass Cloth G-7 GSG Laminated Glass Cloth Extremely heat resistant; 
" (Polysiloxanes) L-L-3l Sheets, Tubes G-6 Laminated Glass Cloth excellent arc resistance; 
ll and Rods good dielectric properties 
Ys Polyester MIL-R-7575A Low Pressure MDG Molded Mineral Can also be thermoplastic; 
Laminate Laminated Glass Cloth _ good electrical properties; 
23 MIL-P-8013B Glass Fabric mL Laminated | Glass Cloth | good resistance to mois- 
al MIL-P-4389 _ Molded Be Hl Laminated | Glass Cloth _ ture and chemicals; physi- 
s MIL-M-14E Molded _— cal properties range from | 
pe. . MIL-P-8257A Transparent — hard and rigid to flexible; | 
bs Sheet can be made into films | 
— iF Alkyd MIL-M-14E Molded MAG Molded Mineral Highest arc resistance; : 
. (Glyptal) _ MA1-60 Molded Mineral | good electrical properties ; 
| | will retain inserts without 
7 cracking or crazing 
Ally! MIL-P-77B | Cast da = f GY | Cast : Hard; can be optically 
| | | | clear; high temperature 
| | | resistance; immune to 
| | | most solvents, acids and 
| | bases; good electrical 
| properties 
Styrene Copolymer MIL-P-77A Cast | E-2 _ Cast — Excellent electrical prop- 
| | | erties at high frequencies, 
| | | very low loss, somewhat 
| | brittle, supports combus- 

















| tion 
Courtesy of K. H. McPhee, Materials Engineer, Collins Radio Co. 
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Thermalloy* retorts 


‘stay on the job longer... 





A large ball and roller bearing company found retort 
service life increased 30% after they installed 
Thermalloy retorts. The retorts were used to 
heat-treat ball-thrust bearing races at an average 
temperature of 1750°F. for five continuous hours. 
The specially designed octagonal shape also 
provided more uniform tumbling action with less 
marring of parts. 

In our Elyria foundry, the most modern facilities 
are available to turn out quality high-alloy castings. 
In addition, retorts and muffles are X-ray inspected 
and pressure tested before shipment to make 


sure your Thermalloy castings give longer hours of 
trouble-free service. 


For further information on Thermalloy retorts, 


write for Bulletin T-239. Electro-Alloys 
Division, 70212 Taylor St., Elyria, Ohio. 





| 
i 
! 





*Reg. U. S. Pat. Off. 








aauiniaieien ___Thermaloy shaker heath mute 
| Brake Shoe 


OMPANY 





ELECTRO-ALLOYS DIVISION 


Elyria, Ohio 








For more information, turn to Reader Service Card, Circle No. 362 
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NEW 





This month 


> High temperature magnesium alloy 
Ceramic fiber blanket, 


other new materials, p 141 





Magnesium-Thorium Alloy for High Speed Aircraft 


gw A new and improved high tem- 
perature magnesium-thorium sheet 
alloy, called HM21XA-T8, has 
been announced by Dow Chemical 
Co., Midland, Mich. The alloy was 
developed for aircraft and missile 
applications. (This material was 


mentioned briefly in the October 
issue, p 148.) 

According to Dow engineers, 
the new alloy is suitable for “tem- 





perature applications in excess of 
300 F where light weight and 
stiffness are musts; and at any 
temperature above 500 F where 
particularly long exposures are 
required.” 

The second in a series of high 
temperature magnesium - thorium 
alloys developed by the company 
(see M&M, Mar 1956, p 114), 
the new alloy is intended to sup- 
plement the first in the series, 


HK31A-H24. Testing of the alloy 
continues and minor revisions in 
physical property data may be 
anticipated. A limited stock is 
now available from initial produc- 
tion in the final heat treated state 
for customer evaluation. Heat 
treatment of the alloy by the user 
is not necessary. 
Physical properties 

The magnesium alloy contains 
1.5-2.5% thorium and 0.35-0.80% 

























socks. 


Sf IE AOE AE PLES 


& 









DECEMBER, 1956 e¢ 139 














® i 
p @ 3 © 8 6 7 
9 « | 
Rs | , e : 
4 db ? yp rw @ 
i Pr CS 1ting§. e @ 
& ? 
*% Png : 
& e e 
& ® wo 
.” 7 wr ° 
o Latest member of "e j 
dc ; = cf 
° xo, Bt a 
* the N-A-X family of " : 
S ° 
COMPANION HIGH-STRENGTH :' 
STEELS TO N-A-X FINEGRAIN ne. High-Strength Steels “a 
N-A-X HIGH-TENSILE STEEL *'< °° 


° * 
A low-alloy, high-strength steel possess- * * 


e ° 
ing all of the characteristics of N-A-X See eee @ ° 
FINEGRAIN plus enhanced resistance to 
atmospheric corrosion. 


ee N-A-X FINEGRAIN is a low-alloy, high-strength steel 

i ei STEEL with many diversified applications in modern 
Healtreated olloy plotés of weldable metals design. Compared with carbon steel— 
quality having yield strengths of 


70,000 psi upwards. lt is 50% stronger. 


lt has high fatigue life with great toughness. 
It has greater resistance to wear or abrasion. 
It is readily welded by any process. 

It is stable against aging. 

It polishes to a high luster at minimum cost. 
It can be cold formed readily into the most 
difficult stampings. 


With N-A-X FINEGRAIN you can design lighter 
weight, longer life and economy into your 
products. Let us show you how. 


HIGH-STRENGTH STEELS 


N-A-X Alloy Division 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + A Unit of 


NATIONAL STEEL vill CORPORATION 


For more information, turn to Reader Service Card, Circle No. 454 
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Fabricating proce- 
are generally similar to 
se for other magnesium alloys. 
he alloy, described as a struc- 


munganese, 


qures 


1| airframe material that com- 
s light and strength 
the ability to withstand the 


weight 


nse heat generated by friction 
supersonic speeds, is said to 
withstand prolonged exposure at 
700 F for as long as 100 hr with 
little effect on its properties. The 
alloy is also said to offer superior 
elevated 


resistance to creep at 


temperatures. 


OTHER 
NEW MATERIALS 
PRODUCTS 





Fabrication 

In bending tests conducted on 
the sheet alloy, it was found that 
no significant change in bend 
radius from room tem- 
perature to 500 F. The 
that parts 
requiring bends sharper than can 


occu rred 
(70 F 


recommends 


company 


be made at room temperature be 
bent at 600 to 800 F. Preheating 
the parts to 700 F and the bend- 
ing dies to 400 F is said to make 
possible bends of 3.5 t, equivalent 
to those obtained at 600 F. 

In drawing operations the sheet 


Ceramic Fiber Blanket 


Closely intertwining aluminum 
silicate fibers, called Fiberfrax 
ceramic fibers are now being used 
in a high temperature insulation 
blanket. Introduced by Carborun- 
dum Co., Niagara Falls, N. Y., the 
Fiberfrax blanket is said to keep 
its form and properties at tem- 
peratures as high as 2300 F. (A 
Fiberfrax rope insulation was de- 
scribed in M&M, May ’56, p 178.) 


The blanket may be used on 


high pressure steam lines, diesel 
exhausts, gas turbines and fur- 
nace ducts. Claimed to have good 
chemical resistance, it may also 
be used as an insulation lining in 
alloy and refractory furnaces 
without harm from the furnace 
atmosphere. The blanket, made 
without organic binders, is avail- 
able in 25-ft rolls 12 in. wide with 
a thickness of % in. Other sizes 
are currently being developed. 


Color fastness, ease of care make... 


New Synthetic Fiber Promising 


Development of a new synthetic 
textile fiber, called Zefran, has 
been announced by Dow Chemical 
Co., Midland, Mich. Described as 
a nitrile alloy, the material is 
currently being evaluated in pilot 
plant production. Commercial pro- 
duction is expected in 1958 at a 
new Dow plant near Lee Hall, Va. 

Said to combine the ease of care 
properties of synthetic fibers with 
the exceptionally versatile dyeing 
characteristics of cellulosic fibers, 
such as cotton and rayon, the syn- 
thetic textile fiber is claimed, in 
addition, to have good _ initial 
whiteness, bleachability and wear 


resistance. It is also said to have 
good resistance to rot and chem- 
icals, freedom from serious piling 
tendencies, and excellent dimen- 
sional stability when exposed to 
elevated temperatures. 

The new fiber will be available 
in forms (staple length, denier, 
crimp) suitable for economical 
and efficient processing by the 
common textile processing sys- 
tems and for blending with other 
fibers. It is expected to be of in- 
terest to manufacturers of most 
classes of textile goods, including 
upholstery fabrics and heavy in- 
dustrial fabrics. 


alloy requires temperatures of 700 
to 750 F, with drawing speeds up 
to 12 in. per min being satisfac- 
tory. Punch temperatures of 350 
to 400 F are recommended for the 
Though tests indicate that 
the material can be drawn satis- 


alloy. 


factorily, generous radii on draw- 
ing dies are recommended. 

In preliminary tests the mate- 
rial shows good weldability with 


practically no tendency toward 
weld cracking. Tests indicate 
100% efficiency at elevated tem- 


peratures after welding. 





Wrapping «a ceramic fiber blanket 


around a pipe 


used as a high tem- 


perature steam line. 


PROPERTIES OF ZEFRAN 





Tenacity*, gm/denier: 


Dry ae 
Wet 3.1 
Elongation*, % 

Dry 33 
Wet 33 
Yield*, gm/denier 0.98 

Loop Tenacity®, 
gm/denier 1.4 
Specific Gravity 1.19 


Moisture Regain*, % 2.5 
Refractive Index 1.5115 


Flammability” AATCC Class | Normal 
Chemical Resistance: 
Acids Good 
Solvents Good 
Oils Good 
Greases Good 
Alkalies Moderate 
Dimens. Stab. Excellent 
Recovery Behavior Good 





aAt 70 F, 65% R.H. 
bDependent on fabric geometry. 
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DON’T COMPROMISE ON DESIGN FREEDOM! 


Now, your equipment can be lighter, stronger, tougher— 
made with economical new Lukens "’T-1” steel! 


142 





MATERIALS 


@ The unique qualities of this amazing new 
material offer you greater design freedom 
than ever before in a high-strength steel! It 
has unusual resistance to impact, abrasion 
and atmospheric corrosion. It's tough and 
stays tough at low temperatures. And it 
combines these qualities with triple the 
yield strength of ordinary carbon steel! 
These advantages are changing the design 
of equipment and machinery in a growing 
number of industries. 

Users like new Lukens “’T-1” steel because 
its strength and toughness mean lighter, 
more efficient equipment. Because such 
equipment lasts longer, delivers better over- 


all performance. Because it means lower 
maintenance and replacement costs. 


No wonder this remarkable steel is find- 
ing its way into so many new plans. And 
Lukens “T-1" steel can be had in the widest 
range of plate sizes available anywhere! 


Whether you want specific product infor- 
mation or the best ways to make the most 
of it, write for 24-page illustrated booklet 
LUKENS “T-I" STEEL, to Manager, Market- 
ing Service, 850 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania. 


Whatever your plans—now’s the time to 
change to... 


LUKENS T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 


For more information, turn to Reader Service Card, Circle No. 412 
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Cracking and peeling of film eliminated with... 





Compressively Stressed Rhodium Electroplate 


\ compressively stressed rho- 
dium electroplate can be obtained 
by means of a process introduced 
by Sel-Rex Precious Metals, Inc., 
Belleville, N.J. Known as Rhodex 
CS, the process (patent pending) 
is expected to be of interest in 
electrical and electronic applica- 
tions. It is said to eliminate curl- 
ing, cracking and peeling, which 
are common in conventional rho- 
dium electroplates due to the 
metal’s high tensile stress. 

The new rhodium plate is also 
claimed to materially increase the 
fatigue resistance of the base 
metal. 


Dissolving the base metal from two 
rhodium electroplated brass strips in 
this Pyrex dish caused the conven- 
tional rhodium electroplate (left) to 
disintegrate into small crystalline 
flakes. The compressively stressed 
electroplate (right) remained un- 
impaired and in a continuous film. 





High Strength Steel Bar Needs No Heat Treating 


A free machining steel bar, 
called Fatigue Proof, is said to 
offer high tensile strength—in the 
range of 140,000 to 150,000 psi— 
without heat treating. Introduced 
by La Salle Steel Co., Hammond, 


— 


Ind., the bars are reported to be 
25% faster in machining than 
annealed alloys and 50 to 100% 
faster than heat treated alloys. 

Advantages claimed for the ma- 
terial are: 1) distortion from 





machining is held to a minimum; 
2) no danger of quench cracks; 
3) no expensive cleaning processes 
necessary; 4) distortion problems 
due to heat treating are elim- 
inated; 5) physical properties are 
uniform from lot to lot, and from 
the outside to the center of the 
bar; 6) the bar is wear and 
fatigue resistant; and 7) it has 
uniform pearlitic structure. 

The manufacturer will ship a 
sample bar free of charge, pro- 
vided that its Sales Planning 
Dept. believes the new steel bar 
can be used to advantage in the 
application under consideration. 


(more New Materials on p 144) 
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FELT IN USE... This manufacturer uses felt strips 
for buffing guides in their cylinder hones. Felt wears 
ot some rate as stones to provide good bearing and 
cutting guide. 


FES-26 
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truly amazing! 


ranges on special 





230 Seuth St., Boston 11, Mass. 


can be made 


“TOUGH 
AS NAILS” 







. . . or soft as a cotton ball! The range of densities and the 
surfaces and finishes you can get with Felt by Felters are 


Measured in pounds per square yard, felt goes all the 
way from 0.81 Ibs. for 4” to 8.4 Ibs. for 4”, with greater 
order. 
fibres form an excellent material for glass polishing and 


The hard, rough, hornlike 
give exceptional wearing 
qualities when in contact with 
moving machinery parts. And 
fine, sanded surfaces are ideal 
for lubricating and filtering. 


Send for FELTERS 
Design Book 


20 pages of ‘Facts’ on how you 
can use the unique properties of 
felt. It's yours for the asking, sent 
to help you build a better prod- 
uct. Send for it today: The Felters 
Company, 230 South Street, 
Boston 11, Mass. 





Manufacturers of Felt and Felt Products ‘ 


For more information, turn to Reader Service Card, Circle No. 538 
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OTHER 
NEW MATERIALS 
PRODUCTS 





Tin-Clad Nickel Strip 


for Precision Soldering 


Plate Div., Metals @ 
Controls Corp., Attleboro, Mass.. 
has developed a 


General 
tin-clad nickel 
strip consisting of pure tin solder 
clad on one side only to pur 
(type 330) electronic grade nickel, 
Each layer of the metal is of uni- 


form thickness. The 


said to be inseparably bonded by 


metals are 
a solid phase bonding 
without the use of brazing alloys 
or other intermediate materials. 

Used by the transistor industry 
for germanium supports, 
the composite metal can be used 


process 


cradle 


for tin solder applications requir- 
ing close tolerances and layer uni- 
formity. 

three standard 
single-clad ratios—5/95, 10/90 and 
20/80—the material is supplied in 
widths from 0.020 to 3% in. Over- 
all thicknesses range from 0.005 
to 0.015 in. 


Available in 


Six Embossed Patterns 
Available in Metal Strip 


Six embossed metal 


available in all 


patterns 


are now nonfer- 


rous and some ferrous alloys from 
CroRoto Div., Croname, Inc., 3701 
N. Ravenswood Ave., Chicago 13, 
Ill. The patterns are called Wicker 
Weave, Chain Mail, Block, Grid. 





Picturesque, geometric metal pat- 
terns are used for hardware, appli- 
ances, automotive trim and lighting 
fixtures, 


For more information, Circle No. 524 ¥ 
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Sharon Stainless Steel takes to water as naturally as a Mallard. It 
fights off the rust and corrosion effects of water, weather and damp- 
ness better than any other metal in general use today. And, its tough, 
durable finish stays new season after season. 


Is it any wonder that more Sharon Stainless Steel is being sold for 
use on Marine Products this year than ever before? 


[f yours is a product that must withstand water and dampness, why 
not consult with a Sharon Metallurgist today. 





SHARON STEEL CORPORATION Shatew, Pemuyleamia pisTRICT SALES OFFICES: Cutcaco, Crvcrnnatt, 


CLEVELAND, Dayton, Derroir, GraND Rapips, INDIANAPOLIS, Los. ANGELES, MiILwauKEE, NEw York, PHILADELPHIA, RocHESTER, SAN FRANCISCO, | 
»>HARON, SEATTLE, MONTREAL, QueE., ToronTO, ONT. 















SPECIALTI 


Get this helpful booklet! In addition to de- 
tails on Stackpole products, this 44-page 
Booklet 40A includes helpful engineering 
discussions on the physical and electrical 
properties of carbon and graphite, Copy sent 
free on letterhead request. 


@ GRAPHITE TUBE @® CHEMICAL CARBON 
ANODES and GRAPHITE 


@ BATTERY CARBONS (Plain or Treated) 









@ CARBON RODS FOR 
0 ee S008 SALT BATH RECTIFICATION 
@ NON-WELDING 
ELECTRICAL CONTACTS © TROLLEY SHOES 
@ VOLTAGE REGULATOR ® SEAL RINGS 
DISCS (carbon piles) 
@ FRICTION SEGMENTS 
@ WATER HEATER and 
PASTEURIZATION ® CLUTCH RINGS 
ELECTRODES 
@ BRAZING FURNACE BOATS 
@ BEARINGS - 
ELECTRIC FURNACE 
@ WELDING RODS HEATING ELEMENTS 
@ WELDING PLAT 
oie bron nay @ MOLDS and DIES 
@ RESISTANCE WELDING ® CONTINUOUS 
and BRAZING TIPS CASTING DIES 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


EVERYTHING IN CARBON BUT DIAMONDS 


For more information, turn to Reader Service Card, Circle No. 482 
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OTHER 
NEW MATERIALS 
PRODUCTS 





Baguette and Roman Brick. The 
are available in gages ra vin, 
from 0.012 to 0.040 in. and ay, 
furnished anodized, lacquered 
plated and unplated. 

Wicker Weave is a pattern of 
embossed interlocking links ang 
can be used for panels, automo. 
tive interiors and exteriors. Chain 
Mail is a pattern of debossed 
grooves resembling ancient armo) 
plate and is suitable for hardware. 
appliances and lighting fixtures, 
Block and Grid are bold patterns 
for refrigerators, counter trim. 
etc.; both patterns can be sup- 
plied in widths to 1534 in. and 
continuous lengths. Baguette is a 
continuous pattern of baguette 
diamond shapes for gift items and 
small appliances in widths to 16 
in. Roman Brick resembles con- 
tinuous stacks of tiny bricks de- 
bossed in the metal and separated 
by a slender rib; it is available in 
widths to 16 in. and in continuous 
lengths. 


Magnetic Ceramic 
Saves Critical Metals 


A magnetic ceramic materia! 
(BaFe,,.0,,), produced without 
such critical materials as cobalt, 
nickel or other metals, has been 


ELECTRICAL PROPERTIES 





Elect Res, ohm-cm >108 
Saturation Magnetic 
Moment, gauss-cu 


cm/gm 70 
Density (actual), 

gm/cu cm 4.8 to 4.9 
Density (x-ray), 

gm/cu cm 5.3 
Temp Coeff of Induc- 

tion, per deg F, % —0.1 
Curie Temp, F 842 





Ferroxdure ||Ferroxdure !! 





Remanence, gauss | 2050 3700 
Coercive Force, 

oersted 1500 1200 
Intrinsic Coercive 

Force, oersted 2600 1200 





Max Energy Product, 
(BH) gauss-oersted] 0.9x 10° | 2.8x 10° 

Working Pt B, gauss | 1100 2600 

Working PtH, oersted} 800 1080 
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because 


they’re made 


of 


Firestone 


Firestone Plastics Co. supplies 
only the resins, does not 
make the finished solutions. 


3 


e 


Spray on( PROTECTION)... and wipe out the threat 





of wear and weather with 


6 Exon solution resins 


To wipe out corrosion by weather, rust and 
rot, industry looks to the performance and 
versatility of the 6 specifically-engineered 
Firestone Exon solution resins. 
Formulated into compounds that can 
easily be sprayed, brushed, rolled or dipped, 
these 6 resins cover a variety of needs so 
diverse that virtually every coating purpose 
and function is served . . . effectively. 
Each of the 6 Exon solution resins is 
engineered for a specific type of application. 
It may protect a product, a part, a roomful 


of machinery or the outside of a plant. Some 
feature so powerful an adhesive grip that 
they hold fast for many damage-free years. 
Others are made to peel off clean in seconds. 

All are tough, economical vinyl resins 
that can help save billions of dollars that 
management once passed off as “necessary 
depreciation” due to corrosion. They are a 
few of the many resins in Firestone’s com- 
plete line of versatile vinyls. Another reason 
why industry looks to Exon for engineered 
answers to its needs. 














For complete information or technical service on the entire line of Exon resins, call or write today: 


CHEMICAL SALES DIVISION 


engineered answers to industry's needs 





3 
emit 


FIRESTONE PLASTICS CO., DEPT. 73R POTTSTOWN, PA. * A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 


For more information, turn to Reader Service Card, Circle No. 440 


DECEMBER, 1956 ¢ 4147 

















eS 


Prone DESIGN WITH DUREZ PHENOLICS cs | 





WESTINGHOUSE 


makes sure 8 ways... 









ff, 
~~ | 7 FRICTION WHEEL 


7 





CONDENSER HOUSING 7 


! 
, | \ LINT CATCHER 
l 


¢ 





PUMP BODY COVER 


PUMP BODY WATER INLET VALVE 


with Laundromat parts of phenolics 





Probably no single group of plastics offers design engineers such 
wide laitude in meeting specific service conditions as the Durez 

phenolics. These eight components now helping to implement the 

slogan ‘You can be sure if it’s Westinghouse’’ are a notable example. 


The problem was to create long-wearing, non-corrosive, economical 
parts of light weight for new Laundromats. All these objectives were 
achieved by replacing metal with parts molded of four different Durez 
materials. Working as a team, Westinghouse engineers and the molder, 
GENERAL INDUSTRIES Co. , selected each of the four Durez phenolics for 
better performance at lower ‘manufacturing cost on the job it must do. 


To save time in capitalizing on the versatility of Durez, talk over your 
design problems first with your molder. Or call on our Technical Field Service 
in putting its mechanical, electrical, and chemical properties to profitable use. 





Phenolic Plastics that fit the job 


DUREZ PLaSTics Division b'LGs 


CHEMICALS 
HOOKER ELECTROCHEMICAL COMPANY PLASTICS 
1412 Waick Road, North Tonawanda, N. Y. 
*L_aundromat ® by Westinghouse Electric Corp 


For more information, turn to Reader Service Card, Circle No. 409 
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announced by North Ame 
Philips Co., Inc., 750 S. ] 
Ave., Mt. Vernon, N.Y 
Called Ferroxdure, it is ' 
fected by external fields and is y 
ported to be practically impos 
sible to demagnetize once it ha 
Compared with 
metal magnets, it is smaller j; 


Ail 


been polarized. 


size and lighter in weight. The 
sintered material can be used jn 
loudspeakers_and in television fo) 
focusing yokes. It is also usefy 
for refrigerator and cabinet door 
latches, motors and generators, oil 
filters and rotating mechanical 
couplings. 


Nylon Powders 
for Sintered Parts 


A formulation of finely divided 
nylon powders, termed Nylasint 
64, is reported to be much tougher 
in the cold pressed and sintered 
form than sintered nylons pres- 
ently available. Developed by Na- 
Polymer Products, Inc., 
Reading, Pa., the material finds 
use in the forming of mechanical 


tional 


parts by cold pressing and oil 
somewhat similar to 
techniques used in powder metal- 
lurgy. Inert fillers as molybdenum 
disulfide and graphite 
specific advantages to the finished 
part. 

The new formulation can be 
used for forming gears, bearings, 
rollers, bushings, cams and similar 
wear parts. 


sintering, 


provide 


Two Fire Resistant 
Electrical Laminates 


Two arc resistant laminates 
have recently been announced by 
National Vulcanized Fibre Co., 
1056 Beech St., Wilmington 99, 
Del. One laminate, called GP- 
9204, is a polyester resin-glass 
mat laminate that has Under- 
writers’ Laboratory approval as a 
flame resistant material. It is ap- 
proved for the sole support of cur- 
rent carrying parts at tempera- 
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XPANDED TE 


The Enjay Company proudly invites you to inspect the new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 
of pioneering in petrochemicals, Enjay has built this new laboratory addition 
for application research and development exclusively in the polymer division. 





With the latest technical equipment and top scientific talent, this new labo- 
ratory enables the Enjay Company to give the best possible product applica- 
tion service, as well as furthering Enjay’s own product research program. 


High speed electronic data processing equipment helps the Enjay scientists 
solve your compounding problems in record time. In developing new products, B U T y L 
or improving old ones, call on Enjay for top-notch assistance. Contact your 
Enjay representative for further information. 


Enjay Butyl is the super-durable rubber 


Pioneer in Petrochemicals with outstanding resistance to aging « 
abrasion « tear « chipping « cracking « 

ENJAY COMPANY, INC., 15 West 5ist Street, New York 19,N.Y. ozone and corona + chemicals + gases 

Other Offices: Akron - Boston+ Chicago - Los Angeles + New Orleans: Tulsa + heat + cold «+ sunlight + moisture. 


For more information, turn to Reader Service Card, Circle No. 374 
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PRODUCTS 
= 
PROPERTIES OF GP-9204 
INVESTMENT ech 
Flex Str (cond A), psi: ‘ 
c" A Ss T | | G gS Machine Direction 1.200 
Cross Direction 26.200 
Impact Str (cond E-48/50), ft-Ib/in. 
Machine Direction 12.6 
Cross Direction 10.9 
| 
DO YOU KNOW THAT .. . an investment casting produced | arene uae:” ‘s 
| from a low cost metal may be MORE EXPENSIVE than one | Cond A 0.011 
| cast from higher priced material that may also have char- | Cond D-24/23 0.043 
acteristics better suited to your requirements. —o (10° cycles): 437 
| Cond D-24/23 4.82 
These angle connectors were originally | agg so en ™ 
investment cast in mild steel, a low cost Cond A :- 57 5 
material. To overcome corrosion prob- Cond D-48/50 10.2 
lems, 303 stainless was substituted and passe Pg de lam, 425 
because of its better castibility there was Arc Resistance (cond A), sec 180 
no increase in cost. Now, silicon brass is Water Absorption (cond D-24/23), % 0.40 
being used at a 10% saving on the — te 
original selling price. 





| tures up to 300 F. 

| GP-9204 is said to have good 
dielectric loss properties under dry 
conditions and reasonably good 

| dielectric strength under wet con- 

| ditions. The material has, in addi- 

| tion, good resistance to most 

| 
















This gage mount is an excel- 
lent example of unusually 
good casting characteristics 
of one metal offsetting a 
decidedly higher material 
cost. Originally priced in SAE 
8620 steel, it was changed to 
beryllium copper at a 15% 
saving in unit price. 


acids; good resistance to solvents 
such as carbon tetrachloride, 
toluene, gasoline and ethyl alco- 
hol; and fair resistance to weak 
alkalies. Grade GP-9204 comes in 


This simple textile machine part requires pe igh ae agrioger. (32 Sy 32 x 48 
a high degree of wear resistance. Cast- and 62 x (4.1n.) and is recom- 


ie j , mended for panels, cams, armature 
ing in the right metal provided better , 

: slot wedges, spacers, switchboard 
properties at lower cost than when 


panels, switch insulators and arc 
machined from tool steel. chutes. 

The other laminate, called 
Phenolite Y-2500, is a paper-base 
laminate bonded with a modified 
phenolic resin that gives fire re- 
sistant qualities for electrical and 


Get more complete information for this is only a small part of the 
story telling how the right metal selection for investment castings 


7 
— | 


f 
can often increase efficiency and reduce costs. electronic applications. Phenolite , 
Y-2500 passes the standard Under- t 

WRITE today for Bulletin 116-205 . ... it’s FREE! writers’ Laboratory flame test and 
is self-extinguishing within 5 sec ( 
after the application of a flame 


for 10 sec. 


ba 3 T Cc H 3 W = a4 The paper-base laminate is said | 
~ to punch and shave better than 
Ne anufacturing Company other melamine paper-base lami- 


nates presently used for arc \re- 
sistant applications. 
REPRESENTATIVES IN PRINCIPAL. CITIES Phenolite Y-2500 provides an 


arc resistance of 100 sec and is 


MILFORD 7, NEW HAMPSHIRE 











| For more information, turn to Reader Service Card, Circle No. 363 
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‘ 
FOR HIRE ... world’s largest 


press for molding reinforced plastics 

















The largest press of its kind ever 
built. This massive reinforced plas- 





This new 1,000 ton-press is ready to work for you. It’s especially designed 


: ; } } . It’s 
for reinforced plastics, with an 8’ x 16’ platen. It molds parts up to 3-feet tics p Pa re gl la _ poe 
high. It can accommodate molds for large single-piece parts, such as boat Re ee floo * 
hulls, over 16’ long. with an additional 1% stories in the 

One-piece doors, door frames, automobile fiberglass body sections, book foundation. 
cases, desks, wall panels . . . in fact, whatever your plastics molding 


product, this press is at your service. 
General American Transportation Corporation, Plastics Division, in- 


vites inquiries as to time and tonnage schedules and detailed production | 
information. Write or call: 





PLASTICS DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street, Chicago 90, Illinois > a 
Facilities unmatched anywhere: injection, compression, extruding, and vacuum forming, reinforced plastics, painting and assembling 





For more information, turn to Reader Service Card, Circle No. 546 
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Wilson“Tukon | hoe 


Micro Hardness Testers . 








snaiee recommended for are defi 





circuit breaker components 
trical switches and other 
rupting devices. It is supplied j, 
standard semigloss and a spegia] 
dull finish in either natural (ligh; 


a! brown) or red, and is available jp 
sheet sizes of 39 x 47 and 39 x 39 


in., and in thicknesses from 0.015 


dela testing = to 1 in. 
fine parts sii ie | Ceramic Magnets 
Vaya a emelale ? Increased in Power 


Several improvements in Ip- 
| dox I ceramic permanent magnets 

NON-METALLIC have been announced by Indiana 
: Steel Products Co., Valparaiso. 
Ind. They include an increase in 





residual induction from approxi- 
mately 2000 gauss to approxi- 


Model LR mately 2100 ‘ ' 

ately 2 rauss; ; ‘rease il 
Floor model for Micro and | a 5 B mers ~y — o_o 
Macro Hardness Testing. | coercive force from 1600 to ap- 


proximately 1700 oersteds; and an 
increase in peak energy product 
(BH max) from 0.8 x 10° to 0.95 
x 10°. The improvements are said 
to make it possible to use smaller 
magnets for a given job. 


WILSON “‘TUKON’”’ Micro Hardness 
Testers meet every fine test require- 
ment. These precision instruments are 
invaluable in the proper testing of fine 
precision parts, fine wire, thin metal, 
shallow superficially hardened sur- 
faces, jewels, plastics, glass, etc. 
WILSON ‘““‘TUKON’”’ testers operate with 
both Knoop and 136 degree Diamond 
Pyramid Indenters. 


The magnets are nonconductors 
and are hard, brittle and much 
lighter in weight than magnets 
made of metallic alloys. No criti- 
cal materials are used in th 
manufacture of Indox I, and they 
can be magnetized prior to assem 


Consult with WILSON Engineers on 





your hardness testing problem Floor model for Micro bly. 
Hardness Testing only. Th : ' . iii 
Experienced WILSON Engineers will be _— ‘Electrically operated ) e magnets may be used fo! 
«a TV focusers, traveling wave tubes, 


glad to help you select the proper 
model for your particular requirement. 
This choice depends on the type and 
thickness of work to be tested, range 
of loads and other hardness testing 
equipment available. 


Write for Booklet DH-328 on WILSON“ TUKON”’ 
Micro Hardness Testers. Ask for DH-325 on 


loudspeakers, synchronous drives, 
cabinet latches, can openers, door 
closers, conveyors, toys and novel- 
ties. 





Strong Adhesive Film 


Model MO 
WILSON “ROCKWELL” Hardness Testers. Table model as = ) for Irregular Parts 
Hardness Testing only. i+] ro]. 
WILSON "ROCKWELL"... (Mechanically operated. A pressure sensitive film Ny 
Also available in floor oped by Angier Adhesives Div., 
the world’s standard of hardness accuracy model ) 





Interchemical Corp., 120 Potter 
St., Cambridge 42, Mass., is said 
to have high strength properties 
because of a special tissue rein- 
forcement. 

Designated Double Face, the ad- 
hesive film is adaptable to a vari 


co Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y. 











For more information, turn to Reader Service Card, Circle No. 494 
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Jack & HEINTZ 





Brazing Costs Down 


When Jack & Heintz engineers switched from torch 
brazing to automatic induction, brazing cost of these 
inverter brush mounts fell from $.05 to $.006 each 
—a reduction of 83% in direct labor costs alone! 
Additional savings result because less cleaning is 
required after TOCCO, and fuel costs are much 
lower, too. 


Brazing Production Up 


While costs dropped, production on the part zoomed 
—from 40 to 360 brazed assemblies per hour. Fur- 
thermore, rejects and scrap, formerly high, are now 
negligible. 


THE OHIO CRANKSHAFT COMPANY 







with TOCCO* Induction Brazing 


For more information, turn to Reader Service Card, Circle No. 433 


hour. ee @ 


ee” 


Jack & Heintz Inc. silver brazes 
over 25 different parts on this 
15 KW, 10,000 cycle TOCCO machine. 








Versatility 


The part shown is just one of over 25 parts, large 
and small, which alert J & H engineers have con- 
verted from old-fashioned brazing methods to mod- 
ern, automatic TOCCO. Overall brazing costs 
(TOCCO brazing versus former methods used) are 
down 75%—brazing speed, up 100%. 


* * * 


If the manufacture of your product involves brazing, 
heat-treating, forging or melting of ferrous or non- 
ferrous metals, don’t overlook TOCCO as a sound 
method of increasing production, improving prod- 
uct quality and slashing costs. 


J 


ggr aoe Mail Coupon Today —-—-—-—-—— 
| NEW FREE THE OHIO CRANKSHAFT CO. 
BULLETIN Dept. T-12, Cleveland 5, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Brazing and Soldering”. 





Name 





Position 





Company. 
Address. 








City. Zone—— State—____. 
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| for prompt service and delivery on 


INDUSTRIAL WIRE CLOTH 


| with mesh openings 


from this 


=-=-=-----) 


| 4 
| to this 


Release paper can be removed at 
once for mstant bonding or can be 


‘pale SUK ON SD NR NR 


removed at a later date by consumer, 


ety of porous and nonporous ma- 
terials. Said to be a substitute 
for liquid adhesives and mechani- 
cal fastenings, it easily conforms 
to highly irregular surfaces. 

The film is supported by a 





double-coated release paper which 
can be removed at once for instant 
bonding, or can be removed at a 
later date. It can be slit or die 
cut with the protective release 
paper in place. 

It is supplied soft, medium and 
firm in rolls 72 yd long having 
widths from 1% to 39 in. 


Low Cost Insulation 
for Class B Uses 


A low cost, flexible, glass mat- 
polyester insulation has been an- 
nounced by Glastic Corp., 4321 
Glenridge Rd., Cleveland 21, Ohio. 
Called Grade FM, the material is 
suitable for bending around cor- 
ners or for wrapping cylindrical 
forms. It is available in standard 
thicknesses of 1/32, 3/64 and 1/16 








in 9 weaves LET US FILL your next 


in any metal or alloy 
in bulk or 
fabricated parts 


The Cambridge 
Wire Cloth Co. 


Dept. A « Cambridge 12, Md. 


SPECIAL 
METAL 


FABRICATIONS 





OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


order for wire cloth in any 
mesh or weave. Call your 
Cambridge Field Engineer— 
he’s listed under ‘Wire 
Cloth” in your classified 
telephone book. OR, 
WRITE DIRECT for 
FREE 80-PAGE CATA- 
LOG and stock list giving 
full range of wire cloth 
available. Describes fabri- 
cation facilities and gives 
useful metallurgical data, 








in. in 36 x 72-in. sheets. 

The glass mat-polyester insula- 
tion is reported to be heavy enough 
to give substantial mechanical 
support, and flexible enough (in 
1/32 in. thickness) to bend to a 
3-in. dia without loss in dielectric 
strength. It also said to offer good 
dimensional stability and low 
moisture absorption after pro- 
longed heat exposure, and it can 
withstand continuous exposure to 
Class B temperatures (266 F) 
without loss in dielectric strength. 

The low cost insulation is said 


| For more information, turn to Reader Service Card, Circle No, 427 For more information, Circle No. 367 ¥ 
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Intricate Castings 


CWC metallurgical engineering, 
control and mechanization 
provide the means to 

produce castings of the most 
intricate design. 

















gt-Treated Castings 
nt-treating facilities range 
nm small batch type furnaces 
ough continuous quench 

d temper furnaces to meet 
ndern casting requirements. 
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S ma- 
titute 
*hani- 
forms 
| 
| 
by a r +. * | © ; 
‘nie. [Heres how CWC meets grey iron, iron alloy and stee! casting | 
stant 3 
at ; . : F 
i iid : Six Campbell, Wyant and Cannon foundries, located in the heart of the Great 
lease Lakes industrial area, are fully equipped to produce the castings you need. 
Superior quality is maintained through exacting inspection and testing methods. 
1 and Complete mechanization assures volume production at low cost and delivery on 
a schedule. Look to CWC research engineering and facilities as your source for 
iron and steel castings. Write today . . . get your copy of the “One Source” book- 
let. It tells why CWC is the best source for many different casting requirements! 
General Purpose Castings 
A large variety of general 
purpose castings are produced 
mat- rel Castings in the CWC foundries. 
4 C’s extensive facilities 
an- make possible the production : 
4321 over 150 tons of steel Castings With 
Vhio. stings a day. Special Properties 
li CWC’s development of special 
sedan purpose electric alloy irons for 
cor- creater strength and resistance 
rical to wear, heat and corrosion helps 
cut machining time and costs. 
Jard 
1/16 
ula- 
ugh ampbell 
uth campbe 
(in d 
\W Y ’ Y Centrifugal Castings 
a hs ant an) A pioneer in centrifugal 
tric casting, CWC alloys its own 
rood special metals in electric 
: I H | : furnaces for proper uniformity 
low Ca T) O in density and structure, 
— FOUNDRY COMPANY 
can Division of Textron Inc. 
2 to Muskegon, Michigan 
F) 
rth. 
aid 
67 > 


ee it tA 


SIX FOUNDRIES LOCATED IN MUSKEGON, LANSING AND SOUTH HAVEN, MICHIGAN ...READY TO SERVE YOU 











From washers to sprockets; from 
cams to gears—steel plate blanks 
supply the ideal base for a host of 
circular parts ... And for special 
shapes, too. 


Speaking of circles (discs, rings, 
bosses, sprocket blanks, plates) 
you can figure we save you time, 
and die and machinery costs, with 
our stock dies—almost every frac- 
tional diameter up to 26% inches! 


And for parts that must be “out of 
round”—special shapes to your de- 
sign—you can bank on faithfulness 
to drawings, close tolerances and 
absolute flatness. 


Press capacity for steel plate 3” to 
1144" thick. Machining and heat 
treating operations available. Large 
inventory in mild and high carbon 
steel. Custom service at prices 
you'll applaud. Let’s get together. 
Write, phone or wire! 





For more information, Circle No. 438 
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Glass mat-polyester insulation can 
be bent to a 3-in. dia without loss in 
dielectric strength. 


to offer flexible Class B insulation 
users savings in both material and 
labor costs because less wraps are 
needed due to the greater thick- 
ness available in the material. 
The insulation finds use for 
motor and generator phase insu- 
lation, transformer core wrapping, 
curved barriers for switchgear, 
and other applications where flex- 
ible Class B insulation is required. 


Adhesives for Foams, 
Wood, Other Materials 


Recent developments in adhe- 
sives include specialized materials 
for vinyl foam and polystyrene 
foam, a waterproof adhesive for 
wood and an entire new line of 
assembly line adhesives. 

1. Waterproof wood adhesive 

An adhesive that is said to be 
absolutely waterproof has been 
developed by the United States 
Plywood Corp., Weldwood Bldg., 
55 W. 44th St., New York 36, N.Y. 

Known as Weldwood Water- 
proof Resorcinol Glue, the mate- 
rial is said to meet government 
specifications for marine and air- 
craft work. It may be safely used 
for a permanent bond on boats, 
sporting goods (fishing rods, golf 
clubs, tennis rackets) and outdoor 
furniture. 

The bond formed by the glue is 
said to withstand cold and boiling 
water, tropical heat, sub-freezing 
temperatures, mild acids, alkalies, 
steam, mold, fungus, solvents and 
continuous outdoor exposure to 
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MEEHANITE CASTINGS ARE MADE ONLy 











BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 
Rochester, N. Y. 
Atlas Foundry Co., Detroit, Mich. 
Banner Iron Works, St. Louis, Mo. 
Barnett Foundry & Machine Co., 
Irvington and Dover, N. J. 
Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 
Blackmer Pump Co., Grand Rapids, Mich. 
Compton Foundry, Compton, Calif. 
Continental Gin Co., Birmingham, Ala. 
The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Pa. 
Crawford & Doherty Foundry Co., 
Portland, Ore. 
DeLlaval Steam Turbine Co., Trenton, N. J. 
Empire Pattern & Foundry Co., Tulsa, Okla. 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundry Co., Chicago, Ill. 
The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa. 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 
Charleston, W. Va. 
Kennedy Van Saun Mfg. & Eng. Corp., 
Danville, Pa. 
Koehring Co., Milwaukee, Wis. 
Lincoln Foundry Corp., Los Angeles, Calif. 
Mattison Machine Works, Rockford, Ill. 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohlman Foundry Co., Inc., Buffalo, N. Y. 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Industries, Inc., Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 
The Stearns-Roger Mfg. Co., Denver, Colo. 
Valley Iron Works, Inc., St. Paul, Minn. 
Vulcan Foundry Co., Oakland, Calif. 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 





SEND FOR 
BULLETIN TODAY 


@ “MEEHANITE CASTINGS FOR PRESSURE 
TIGHTNESS” BULLETIN NO. 43 


MEEH ANITE’ 


For more information, Circle No. 518 
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MEEHANITE CASTINGS POSSESS TRUE ELASTIC PROPERTIES 


Baldwin-Southwark Tensile Machine with strain 
recorder is used to define elastic properties and 
yield strength of Meehanite Metal. 





AND ARE MADE TO RIGID ENGINEERING SPECIFICATIONS 


60,000 


50,000 


40,000 


30,000 


20,000 


TENSILE STRESS PSI 


10,000 





4. 
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MEEHANITE METAL 
TYPE GA 
AS CAST 


























PROPORTIONAL 
LIMIT 
21,000 PSI 
TENSILE 
STRENGTH 
55,000 PSI 
BRINELL 
HARDNESS 
227 BHN 
MODULUS 
ELASTICITY 
20,000,000 








STRAIN OR ELONGATION 





Power-Twin hydraulic pullers of 17/2, 30 and 50 ton 
capacities manufactured with Meehanite ram body 
castings tested to 24,000 psi. The 30-ton unit needed 
on applied load of 87 tons before failure. 


Meehanite Metal has a controlled microstructure, consisting of 
uniformly distributed graphite in a fully pearlitic matrix, which is 
comparable to that of a normalized spring or tool steel. This 
structure, the result of a unique manufacturing process based 
upon proven metallurgical techniques, assures good tensile 
properties in association with high yield strength and elastic 
modulus. These properties are of paramount importance in the 
selection of engineering materials since they aid in defining the 
useful characteristics of Meehanite Metal in service. 


For information, write today for Bulletin 43 — Meehanite Castings 


for Pressure Tightness. 





Meehanite casting support (KC-1) to hold tapered 
slips (KC-2) is subjected to downward pressures of 
up to 150,000 Ibs. in oil well drilling. No evidence 
of failure under loads up to 210,000 Ibs. 
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rain, snow, humidity and othe 
elements. The adhesive is said } 






Muskegon a have an indefinite storage 
vat w/ 
| for standard , 
| and 


| custom 





2. Assembly line adhesives 

A line of industrial adhesives 
adaptable to assembly line opera. 
tions has been introduced by Ray. 
bestos-Manhattan, Inc., Bridge. & 


WW 
Ly \\\ : 
LY \ | port, Conn. Called Ray-Bond, the 
=f Normally | | adhesives are said to bond a large 
available : 


from stock! | variety of materials, such as wood. 


ey Res | AIsI | metal, plastics, glass, ceramics, 
: . |, 302 | 








302 leather, paper, insulation mate. 
alloys | 304 ' | rials, rubber and cork. 
| 304LC ss 
/, 310 | The compounds, comprising both 
tan | thermosetting and thermoplastic 
z oan ] | types, are based on synthetic and 
apes Pe | pounds TO} ty Rey et— 416 | natural rubber, resin bases of all 
—_ types and combinations of rub- 
. 7. 7 4A rs ¢ ras] S. "Vy ar Ss M 
for quality casting, rolling cas bers ind resins They ire sald to 
withstand temperatures ranging 
ARMCO 17-4-PH . ‘ 
. : ° from —80 to 700 F. The adhesives 
or forging applications re sie alas aE ee Saad a 
WASPALLOY | are aiso claimed to oifer good re- 
X-40 | sistance to most oils, solvents, 
: nel ng ge inode § ams | | gasoline and water. 
annon-Muskegon can provide the alloy you need in wnat- | eee F ‘ - 
ever amount you want... with exactly predictable control of ra Adhesives are available for ap 
characteristics. Check the alloys we produce for industry’s 5354 | plication by spray, pressure flow, 
special needs ...ome or several can solve your problem. If 5358 | brush, roller coat and manual 
not, Cannon-Muskegon can help you select and produce the oee nol 
right material ... recommend proper handling methods for 5366 techniques. 
best results. You can be sure of getting the desired physical, 5370 3. Vinyl foam adhesives 
chemical and electrical properties for your particular machin- ape ey ES, en i .— 
ing or processing operation. And remember — Cannon-Muske- 5382 oy © airs ry ng, x gape or ; 
gon certifies specifications of its MasterMet alloys. 5385 adhesives, designated Tygobond 4 
3628 40, 41 and 45, have been announced , 
Test or production lots available 5631 by U.S. Stoneware Co., Adhesives 
We are equipped to supply you with sample or production 5640 Div., Akron 9, Ohio. Developed 
quantities. There’s a wide choice of carbon and 300 and 400 SAE primarily to bond vinyl foam and 4 
series stainless steels available from stock for immediate : ‘ h wh ~~ lawl ; 
delivery. Preparation of special alloys begins immediately road a sponge to themse ty es or to viny 
on receipt of your order. Alloys are available in shot, ingot, M2 | fabrics, the adhesives can also be 
billet or cast bars. a used to join polyurethane sponge 
4130 and foams to semirigid or rigid 
N lted all 4620 | 
ow... UltraMet vacuum melted alloys 4620 bases. | 
ce a a 
Cannon-Muskegon announces vacuum melting facil- Ho | The nonstaining, fast tack ad- § 
| ities for the production of iron-, nickel- and cobalt- hesives are said to require only 
base alloys up to temperatures of 3100°F ... and PWA651 . . at 
special alloys for industry ...in ingots or cast bil- ona Saket tA contact pressure, without men : 
lets. We are ready to provide cleaner, stronger and *INCONEL curing, to produce an exception- 
am ae pao a ¥ eo remelt . . . sample e- ee ally strong, clear bond that is re- — 
ment and production of vacuum process castings .. . w : , “aa 
and cast ingots for forging, extruding or machining. | wat peed / } sistant to water, acids, alkalies, 


oils, and certain solvents. The 





Write tor your copy oy 4 | &, solvent used in the adhesives does — 
| Suite and tachaten So not destroy the cell structure of Ff 
deren ecommice — MURS UAUNLUME (| gee | 

MasterMet alloy service. ’ ne . 
| con 1eeuerey Tygobond 40 is formulated for 

| 4 imal spray application. Tygobond 40, . 

CANNON-MUSKEGON en 41 and 45 are easily applied by f 

CORPORATION © @inteitiattencl brush or machine coating. 
2873 Lincoln Street Sieatiaeeti: SBlahioon Nickel Co. The adhesives can also be used 





MET for bonding thermoplastic sheet 
ALLURGICAL SPECIALISTS and film, leather, paper, metal foil, 


For more information, turn to Reader Service Card, Circle No. 388 
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CHASE’ DRY-ROLLED BRASS & COPPER 


Chase # 


What an amazing timesaver! Wonderfully smooth Chase Dry-Rolled 
strip forms as quickly and easily as ordinary quarter or half-hard 
strip. Yet, parts are so mirror-bright that regular buffing operations 


can be slashed—sometimes even eliminated! 


Chase Dry-Rolled brass or copper strip is actually burnished at 
the mill, by super-smooth rolls. It’s a special finishing process that 





can be applied to many of the Chase alloys you regularly use. BRASS & COPPER CO. 
‘0 ex thas . d strip! That’s why it'll pay WATERBURY 20, CONNECTICUT 
Vo extra charge for Chase Dry-Rolled strip at's why pay SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


you to call in a Chase representative to talk over the use of this 


cost-cutting metal. Call today! 


lhe Nation’s Headquarters for Brass, Copper and Stainless Steel : | : | 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 


Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 


For more information, turn to Reader Service Card, Circle No. 369 


DECEMBER, 1956 « 159 





Buildings of Today and Tomorrow... 











\ 


Protected With 4 
SPRAYLAT Strippable Coatings! 


| Now...window frames, polished or painted metal doors, door bucks, orna- 

' mental metal, tile and marble units, and other component parts for new 
buildings are being protected with SPRAYLAT* and COVERLAC* Strippable 
Coatings. 


The various products are spray coated by the manufacturer in his plant, 
for protection during fabrication, shipment, installation and construction. 
When the building is completed, SPRAYLAT’S tough, pliable coatings are 
easily “peeled off’ leaving surfaces factory-fresh...free from foreign mate- 
rial, scratches and other injuries. Hours of costly refinishing are thereby 
avoided. 


From start to finish...in every phase of manufacture ...whether the surface 
is enamel, lacquer, metal, plastic, glass or marble, SPRAYLAT CORPORATION 
has a specialized compound for every requirement. 


Remember ...it is cheaper to protect than to refinish. 


*SPRAYLAT-Trademark-Reg. U.S. Pat. Office 
* COVERLAC-Trademark-Reg. U.S. Pat. Office 


SPRAYLAT con. 


ONE PARK AVE 
NEW YORK 1,N.Y. 


~ 











MAIL Be re Sea aeee 0 0 8Ss eeasehakeoe 

COUPON SPRAYLAT CORP., One Park Ave., New York 1, N. Y. ; 

Please send me information on how to protect my product ! 

TODAY ‘ with Spraylat Strippable Coatings. he : 

‘ ‘ 

S ' ' 

\" ©. ANB ere seornsecrmremntrnce POSITION: : 

; FIRM NAME: PRODUCT: ; 
Quabay Protective Ctippable 8 ADDRESS: : 
’ : ‘ 

Coatings Cimce (937 Oe enamine apenacan ne Ala BEER porns e 
Dandie sad ebnecnustbocdaadulbtnendbakb aca 


For more information, turn to Reader Service Card, Circle No. 416 
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felt or textiles to ceramics, woo 
metal or composition bases. 
4. Styrofoam adhesive 
Adhesive Products Corp., 16¢ 
Boone Ave., New York 60, N.Y 
has introduced an adhesive calle; 
No. 145-0 Styrogrip for bonding 
Styrofoam to plywood, galvanize; 
iron, concrete block and othe 
materials. 





It is a colorless resin solven 
adhesive that is claimed to hay 
excellent water resistance. The 
solvent in the quick drying mate. 
rial does not attack Styrofoam. 

5. Contact adhesive 

A contact adhesive, called Plio. 
tac, has been developed by Good- 
year Tire & Rubber Co., Chemical 
Div., Coatings Dept., Akron, Ohio 
Said to remain permanently flex. & 
ible after application, the light I 
colored material also has_ good 
color retention and good water and 
moisture resistance. 

Containing 25% solids, the ad- 
hesive is recommended for joining 
any combination of plywood, plas- 
tic, fiberglass, foam rubber, natu- 
ral fiber textiles, metals, plaster, 
concrete and ceramics, especially 
where large areas are involved. 

Pliotac is formulated for an 
open time of 15 min to 1 hr, de- 
pending on the conditions of ap- 
plication. Coated surfaces are 
then placed together with suff- 
cient pressure to assure good con- — 
tact. Vertical surfaces or highly 
porous materials may require two 
coats, with an hour between coats 
suggested. 

Coverage is 100 to 200 sq ft per 
gal depending upon the nature 
and porosity of the laminates. | 








Surface Treatment 


for Glass Containers 


A new, multi-purpose surface 
treatment for glass containers, 
called Duracote, has been devel- 
oped by Owens-Illinois Glass Co., 
Toledo, Ohio. It is said'to have 
all the advantages of surface 
treatments presently in use, bu! 
none of their disadvantages. It is 











'TDP., 166 
60, N.y 
ive Called 
bonding 
alvanize; 


id Othey 


) SOlven; 
to hay 
Ce. The 
1g mate. 
foam. 


from Crucible 


Aircraft Quality 
STAINLESS 
INVESTMENT 
CASTINGS 






led Plio. 
'Y Good. 
hemical 
n, Ohio 
tly flex. 
ie light 
S good 
iter and 





the ad- 
joining 
d, plas- 
» Natu- 





plaster, ‘ 
ecially BR in any shape Or grade a 
volved. 
wins Can your product benefit from the important features 
ir, de- shown in these Crucible Accumet® precision investment 
of ap- stainless castings? They are tube supports for jet aircraft 
Ss are engine assemblies, but the characteristics they illustrate 
suff- are just as vital to thousands of other applications. 
d con- THIN WALLS — Accurately produced by the Accumet casting process, they 
. are impossible to make in sand or shell mold castings — very 
ughly § difficult to forge. 
e two BLIND HOLES — like this one, are impossible to forge, expensive to machine, 
coats and very difficult to sand cast . . . but they can be held to close 
tolerances by Accumet casting. 
't per CORING — Deep or intricate cores — prohibitively costly to machine — can be 
ature economically produced by the Accumet process. 
s. | ODD SHAPED PARTS — difficult to chuck and machine, are economical when they’re 


Accumet castings. 
Next time your designs call for parts with intricate shapes. . . close tolerances . . . 
fine finish ... high quality and uniformity, make them Crucible Accumet castings. 
They are available in any grade of steel or high alloy your product calls for. Let a 
Crucible engineer give you all the facts about how Accumet castings can save you time 
and money. Crucible Steel Company of America, The Oliver Building, Mellon Square, 
face Pittsburgh 22, Pa. 
1ers, 
2vel- 
Co. ¥ ; 
ave FF first name in special purpose steels 
face & 
but 


is Crucible Steel Company of America 


° For more information, turn to Reader Service Card, Circle No. 364 
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Write for a free copy of the informative folder ‘‘Accumet Castings’’. 
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You’re too little to use 


RANSBURG Electrostatic 


Spray Painting? 





If your production 


justifies conveyorized 


painting, chances are 


RANSBURG NO. 2 PROCESS 
can do YOUR painting 


job better... 


at less cost. 





RANSBURG NO. 2 PROCESS 
accounts for a 50% savings in paint 
costs in finishing fluorescent light- 
ing fixture parts for MELROSE 
LIGHTING COMPANY, Phila- 
delphia. Melrose is a smali plant 


No: only big industrial manufacturers like G. E.... 
Whirlpool-Seeger . . . Westinghouse and Republic 
Steel, but little plants, too, are using RANSBURG 
NO. 2 PROCESS in their finishing departments to help 
keep mounting manufacturing costs in line. 

A typical example is Melrose Lighting Company, 
Philadelphia. They make industrial fluorescent light- 
ing fixtures and employ only 25 people. 

Formerly, according to F. Homer Hagaman, owner 
Melrose Lighting, when their fixture louvres were hand 
sprayed, they painted only 70 pieces per hour. Now, 
with Ransburg Electro-Spray, he reports they get over 
200 per hour. 

Production on the fixture end parts jumped from 400 
pieces per hour by hand spray to over 2000 an hour 
electrostatically—a 400% increase! 

Along with improving quality of the work, stepping 
up production, and cutting labor costs, Melrose is 
enjoying a 50% paint savings. 

Let us show you how Ransburg No. 2 Process can 
lower YOUR painting costs. Write for our new No. 2 
Process brochure on electrostatic spray painting. 
Numerous production-line examples show how other 
manufacturers are cutting finishing costs .. . increas- 
ing production ... and improving the uniformity and 
quality of their work with Ransburg equipment. 


Kéuah ELECTRO-COATING CORP. 


employing only 25 people. 


eS RANSBURG 


Indianapolis 7, Indiana 


For more information, turn to Reader Service Card, Circle No. 414 
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durable, nontoxic, permits easy 
labeling, and can be used on all 
types of glass containers. 

The 
scribed by 


surface treatment is de. 
company officials as 
both a material and a process. It 
is a water insoluble organic poly. 
mer, applied to new glass con. 
tainers at the glass plant, as they 
move from the forming line 
through a cooling cycle in anneal- 
ing lehrs. 

Duracote, which has received a 
Federal Food and Drug Adminis- 
tration non-objection ruling, is 
said to preserve the original 
strength of a newly made glass 
container, which is strongest be- 
fore it is handled or comes in con- 
tact with other objects. 


Extruded Styrene Sheet 


for Printing Purposes 


A modified styrene extruded 
sheet, made especially for the 
printing requirements of the dis- 
play, toy and other industries, has 
been introduced by Campco Div., 
Chicago Molded Products Corp., 
2717 N. Normandy Ave., Chicago 
35, IIL. 

Called Registrite, the material 
is claimed to have a more uniform 
strain pattern, superior color, and 
a lower cost than materials pre- 
viously used for print register 
applications. 

Said to have high impact re- 
sistance and excellent formability, 
the plastics sheet possesses an 
ideal surface for printing ink ad- 
hesion, and its blue-white color 
enhances printed colors. It is 
available in thin gages for display 
work. 


Coated Dynel Fabric 


Is Fire Resistant 


A fire resistant aircraft trim 
material, made of vinyl-coated 
Dynel fabric, is now being pro- 
duced by Sawyer-Tower, Inc., 
Stanley Ave., Watertown 72, Mass. 
The trim can be tailored easily 
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The Most Valuable Information for the Heat Treater... 


"The most valuable information 
for the heat treater...is accurate, 
reliable data to show him how 
to adjust furnace atmosphere.” 

That is one of the most sig- 
nificant quotes from papers 
presented at the recent National 
Metal Congress. And the practi- 
cal answer on control of furnace 
atmospheres is to determine 
carbon potential by reading 
dewpoints in each furnace zone 
with an Alnor Dewpointer. 


TTT TP FPP A 


Ulnor 


With the Dewpointer You Can: 


1. Read Each Furnace Zone. with 


the portable, self-contained Dewpointer, 
you can readily check each zone in the 
furnace ... instantly detect restricted 
flow of atmosphere, leaky furnace seals 
or transient moisture and air from the 
quench tank, and air carried into the 
furnace with the charge. 


2. Get Accurate Data. Only the 
Dewpointer gives you controlled testing 
conditions . . . indications take place in 
enclosed chamber. Dew or fog is sus- 
pended in air as sunbeams—not on a 
polished surface. This gives you the 
greater accuracy, faster readings re- 
quired for critical atmosphere control. 


3. Fast, Easy Reading. in one rela- 
tively inexpensive instrument, the Dew- 
pointer brings you simple, direct opera- 
tion that enables any shop man to get 
readings with laboratory accuracy— 
every time. It is wholly self-contained, 
no cooling equipment required. Oper- 
ates on either AC or enclosed battery. 


Eliminate Guesswork 


You actually see the dew or 
fog suspended in a test cham- 
ber—no guessing as to when 
fog starts to form on polished 
surface. Find out why the 
Dewpointer is so widely used 
for accurate atmosphere con- 
trol. Send for your copy of new 
illustrated Dewpointer Bulletin. 


ILLINOIS TESTING wtricpe er fodteh ag il INC. 


Room 522, 420 N. La Salle Street 


Chicago 10, Illinois 


For more information, turn to Reader Service Card, Circle No. 509 
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From Table Tops 
to TV Sets 


Fabricon Plastic Impregnated Materials 
help MAKE GOOD PRODUCTS BETTER! 


When it comes to plastic impregnated papers for laminating or molding applications, 
you'll do well . . . always . . . to think of Fabricon first! First for melamine impregnated 
patterns, wood grains, solid colors, and translucent overlays for durable decorative 
laminates. And first, too, for phenolic impregnated N.E.M.A. industrial grades for 
countless electrical, mechanical and structural uses. 


Yes, regardless of what your requirements are for plastic impregnated papers, you'll 
find that Fabricon has what it takes to deliver the quality and service you're looking for. 
Years of experience with all types of thermosetting resins and fillers. Complete 
laboratory facilities for developing new products and processes. Special production 
equipment designed for continuous, precisely controlled operation. Plus facilities, too, 
for slitting, sheeting, and die-cutting to size and shape required. 


But papers for industrial and decorative laminates 
are only one of the many different types of plastic 
impregnated materials now being produced by 
Fabricon to help make good products better. Others 
include asbestos, glass cloth, cotton duck, filter cloths 
and papers, plus a number of other special materials 
developed exclusively by Fabricon to fulfill the 
specific requirements of a wide range of products, 
perhaps yours included! 













Want more detailed information on Fabricon products, 
facilities, and services? Write for it today! 


FABRICON PRODUCTS 


A Division of The EAGLE-PICHER Company 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 





Reinforced Plastic Moldings «© Plastic impregnated and Coated Materials 


For more information, turn to Reader Service Card, Circle No. 488 
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and may be scrubbed with soap 
and water without harm. Surface 
texture can be varied by treat 
the vinyl coating. 

The combination of a fire resis- 
tant supporting fabric (Dynel) 
and a vinyl coating, is said to 
make the material particularly 
suitable for headliners, side pan- 
els, wainscoting, luggage rack 
protectors, insulation blanket coy- 
ers and other aviation trim. 

Available in standard 44-in. 
widths in a range of interior 
colors, the fabric may be had in 
either plain or perforated styles. 


Low Priced Coating 
for Zinc Plated Parts 


A low priced, single dip, no 
leach conversion coating for zinc 
plated surfaces has been an- 
nounced by Chemical Corp., 
Springfield, Mass. 

Called Luster-On 52 Powder, it 
is said to eliminate expensive 
handling and storage, as well as 
carboy deposits encountered with 
chromate coating techniques. The 
dip gives a bright bluish hue to 
the zine plated surface and pro- 
tects it against staining, tarnish- 
ing and white powder deposits. 

The chemical is intended for 
automatic equipment where facili- 
ties are not available for added 
leaching and rinsing. It can also be 
used where cost has prohibited the 
use of chromates in the past, e.g., 
electrical conduit, screws and 
builder’s hardware, tools, elec- 
tronic parts, air conditioning 
parts, automotive parts and cheap 
toys. 


Sealed Hardboard 
Has Durable Light Color 


Long fiber Douglas fir, pro- 
cessed and refined, is the basis of 
a light colored, prefinished, tem- 
pered hardboard called Sandal- 
wood. Developed by Forest Fiber 
Products Co., Forest Grove, Ore., 
the board is said to have a sealed, 
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Vow and in the years to come, more and more products will become possible and practical with Styrex 767. 


STYREX 16/ opens new horizons 


for the plastics industry...here’s how— 


Here’s real news! Styrex® 767, with superior crazing resistance, 
lends itself to applications previously considered impossible with 
thermoplastic materials. Plans heretofore unworkable can now 
be dusted off and brought to reality! 

There are many reasons designers will want to start work- 
ing with Styrex 767 right away— 

An improved copolymer of styrene acrylonitrile, Styrex 767 is a 
rigid thermoplastic that is readily molded or extruded. It also 
has an excellent balance of physical properties. A high degree of 
toughness and heat resistance are combined with superb stress 
strength. It is resistant to acids, bases, salts, oils, waxes, soaps, 
food stains, and many solvents including gasoline and kerosene. 
Styrex 767 can be readily machined ee Ioeseatire coatings are 
practical. It is available in natural color as well as transparent 


you can depend on DOW PLASTICS 


and opaque. Styrex 767 provides a new high standard of trans- 
parency in sparkling clear-toned colors. And Styrex 767 is already 
in full scale production, assuring availability of the product when 
you want it. 

No matter what plastics you are using, you'll want to test 
this important contribution to the advancement of the 
industry— 

Styrex 767 is the first of a family of new Dow plastics based on 
styrene acrylonitrile. Phone, wire or write for complete technical 
and application information. You'll find means to enlarge your 
markets, extend your fields of operation. 

Dow Technical Service, with its extensive experience, is ready to 
help you. THE DOW CHEMICAL CoMPANY, Midland, Michigan—Plastics 
Sales Department PL 430H. 
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SILI-CONE PROVES REAL COOL 
FOR JET AIRCRAFT EQUIPMENT 





APPLICATION: | 
Thermal barrier for je 


t aircraft accessories. 
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ACUSHNET PROCESS COMPANY 
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washable surface, good durability al 
and good weather and scufi re. 
sistance. The color is baked jy | 
and is not a coating. n 
Food oils, dirt, bleaches and li 
ink can be wiped off easily with. b 
out showing any stains. The board h 


can be used as is, or it may be I 
painted in one coat withou a 
primers or sealers. S 

The material possesses the char. 0 
acteristics of wood in that it may U 


be sawed and nailed. However, the 
surface is said to be much gv- ¢ 
perior to that of a normal wood J 
product, and is tough enough to |! 
take almost any type of wear. V 
Although ideal for floors. I 
counter tops and desk tops, it is 
expected to be useful in other 
products requiring a hard wear- 
ing surface. The material is avail- 
able in 4 x 4 ft to 4 x 16 ft sizes. 
It can be used either indoors 
or outdoors. Temper treated San- 
dalwood is also available with a | 
punched surface for specialized 
uses. | 


Four Brazing Alloys 


for High Temperatures 


Four high nickel content braz- 
ing alloys, meeting AMS specifica- 
tions 4775, 4777 and 4778, have 
been introduced by Handy ¢& 
Harman, 82 Fulton St., New York 
38, N. Y. Called Handy Hi-Temp, 
the alloys are designated 93, 91, 
82 and 72, based on their approxi- 
mate nickel contents. 

Unlike silver, brass, copper and 
bronze, the alloys are said to 
actually alloy with the base metals 





High nickel content brazing alloys 


NEW BEDFORD. MASSACHUSETTS are available ag cast rod, powder 
7 P * t , . ; ' 
coe Precision Molded puseer, SILICONES -"‘APCOTITE” BONDING resin-bonded sheet and_ sintered 


| Address all communications to 750 Belleville Ave., New Bedford, Mass. forms. 
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during the brazing cycle. They 

particularly useful for brazing 

enitic stainless steel, high 
nickel heat resistant and precipi- 
tation hardening alloys, and car- 
hon steel and nonferrous metals 
having melting points above 1850 
F. Their mechanical properties 
and corrosion and oxidation re- 
sistance closely approximate those 
of stainless steel and heat resis- 
tant alloys. 

The four alloys have chemical 
compositions ranging from 72 to 
93 nickel, 3 to 5% silicon and 1 to 
4% boron. They are self-fluxing 
when used in a controlled atmos- 
phere of dry hydrogen, argon or 
helium, and they can be brazed 
in atmospheres of exothermic or 
endothermic gases and in air with 
the addition of a flux. Standard 
brazing furnaces and salt baths 
operating at about 2150 F may be 
used for brazing. Cleaning and 
brazing procedures are generally 
similar to those for silver filler 
metals. 

Properly designed joints have 
tensile strengths of 75,000 to 
95,000 psi depending on the at- 
mosphere used, joint clearance and 
composition of the brazing alloy. 

Applications for the alloys in- 
clude joining heat resistant parts 
for jet engines and rocket motors, 
honeycomb structures, heat ex- 
changers, and corrosion resistant 
equipment for food, dairy and 
chemical processes. 

The alloys have flow points in 
the range of 1825 to 1925 F and 
are available as cast rod, powder 
and resin-bonded sheet, as well as 
forms fabricated and _ sintered 
from the powder. 


Perforated Mylar Film 


Available in Colors 


A new development in process- 
inz Mylar film has been announced 
by the Kendall Co., Plastic Film 
Sales Dept., 309 W. Jackson Blvd., 
Chicago 6, IIl. 

The heat sealable polyester film 
is produced in straight or stag- 


For more informaticn, Circle Nq. 569 











X-RAY 
SPECTRO- 


4 STAINLESS STEEL 
STRIP and 


artic TUBING 


Metallurgical 
Laboratory 


Whether it’s the x-ray spectrograph utilized for chem- 
ical analysis ... 


the automation gaging systems that provide positive, 
fully automatic control of steel strip thickness ... 


. or our all-new metallurgical laboratory (replacing our 
previous lab facilities), fully staffed and equipped for 
metallurgical and chemical research, development and 

quality control... 


» . « WALLINGFORD HAS THE COMPLETE FACILITIES AND 
METHODS NECESSARY TO ASSURE QUALITY FROM RAW 
METAL TO FINISHED COIL, TUBE OR PIPE! 


If quality is included in your specifications, call on 
Wallingford, where quality is not a word but a com- 
mandment! Write for your copy of “Wallingford 
Quality Tubing and Pipe” and Technical Data Sheets 
on super metals you are interested in. 


THE 
WALLINGFORD 





WALLINGFORD, CONN., U.S.A. 


SUPER METALS 
STAINLESS * ALLOY * HIGH CARBON * LOW CARBON ©® STRIP 
STAINLESS WELDED TUBES AND PIPE 


For more information, turn to Reader Service Card, Circle No. 403 
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PORUS-KROME 


Ty 


Longer Cylinder Life 
for 


VWicKiennan Terry 


Diesel Pile Hammer 
































One million foot-pounds of energy per 





minute. That's what the McKiernan-Terry 








Pile Hammer delivers, averaging 18,000 














foot-pounds per blow in striking up to 60 
blows per minute. Such rugged service 


demands the ultimate in materials. 





That's why Porus-Krome, the porous 
chromium, is ‘standard equipment" on the 


bore of this unique free piston engine. 





























Porus-Krome prolongs cylinder life and con- 
tributes to reduced lube oil consumption— 


for economy of operation. 




























@ First in Electroplating - 
Research, Engineering, Production 


VAN DER lopst 
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TERRELL, TEXAS 
LOS ANGELES, CALIFORNIA’ 


OLEAN, NEW YORK 
CHICAGO, ILLINOIS 


HILVERSUM, HOLLAND 





*SparTan Engineering 
West Coast Affiliate 
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gered patterns with perforations 
measuring 0.020 to 0.203 in. and 
numbering 14 to 900 per sq in, 
Thickness of the film ranges from 
0.25 to 3 mils, and width from ]j 
to 36 in. It is available metal- 
lized, colored and plain. 

Suggested uses include electri- 
cal insulation, filter or screening 
material, packaging material, lam- 
inations, silk screens and breath- 
ing membranes. 


Two Epoxide Products 
for Casting, Packing 


Two new epoxide materials have 
been introduced by Hmerson & 
Cuming, Inc., 869 Washington St., 
Canton, Mass. One is an epoxide 
“pack-in-place” foam called Ecco- 
foam PT. It is recommended for 
electronic assemblies, for void fill 
ing in aircraft, and for insulation 
and bouyancy applications. 

Cured Eccofoam PT can be used 
at temperatures to 350 F. It has 
a density of less than 20 Ib per 
cu ft and a flexural strength of 
800 psi. It has a low dielectric 
constant and a low dissipation 
factor. 

The other product, designated 
Stycast 2741, is a flexible epoxide 
casting resin with negligible 


Pouring epoxide casting resin Sty- 
cast 2741 into a mold to form elec- 
tronic part shown at left, 
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illions of sharp, superheated particles, (photo shows 
lumina particles magnified 150x) traveling at high velocities, 

vickly wear dust collector linings, mains, downcomers, etc. 

etals and most ceramics simply can’t withstand this harsh 
Mbrasion. But some refractories can—even at temperatures 
ims high as 2500°F. 
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Refractories ...where abrasion is a problem 


Unequalled resistance to abrasion whether caused by tiny 
bas-borne particles or sliding steel billets—is one of the most 
iseful properties of CARBOFRAX® silicon carbide refractories. 
or example, a CARBOFRAX dust collector lining on an ore 
intering machine is still in use after 10 years service. 


And when abrasion is combined with high temperature, the 
xceptional resistance of CARBOFRAX super refractories becomes 
ven more apparent and useful. When used in the exhaust lines 
bt gasoline catalytic cracking units in temperatures ranging 
round 1200°F, these refractories lasted 3 years, as compared 
0 alloy rings which lasted for 6 months. On a gas fired extrusion 
mill furnace—where steel skids lasted 5 weeks —CARBOFRAX 
efractories lasted 156 weeks. 


Wear resistance is not the only unusual property of these 
efractories. They also offer heat conductivity roughly 11 times 
hat of fireclay, with sufficient hot strength to withstand 25 psi 
t 1/20°C. CARBOFRAX refractories are but one of many super 
elractories pioneered by Carborundum and offering a wide 
ange of unusual properties. 

Carborundum’s new magazine “Refractories” pinpoints many 
tactical applications for these unusual products. The forthcom- 
ng issue carries a feature article on “Wear Resistance”. Send for 
jour Copy today. 


CARBORUNDUM 


Registered Trade Mark 


VALUABLE INFORMATION FOR USERS OF: 
REFRACTORIES @ CASTABLE CEMENTS @ POROUS PLATES AND TUBES 
CATALYST SUPPORTS @ OXIDE, BORIDE, NITRIDE AND CARBIDE 
HIGH-TEMPERATURE MATERIALS @ CERAMIC FIBER 


all in the new magazine “Refractories” 


Dept. R126, Refractories Division 
The Carborundum Company, Perth Amboy, N. J. 


Please send me the forthcoming issue of ‘Refractories’. 


Company 
Street nanetendl 


— Eo lS State_ 


For more information, Circle No. 477 























Higher Production! 
Higher Profits! 


COLD FINISHED 


@ FASTER MACHINING 
@ LESS REJECTS 
® LONGER TOOL LIFE 
® FINER FINISH 


® THE EXACT BAR 
YOU NEED 
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YCKOFF STEEL COMPANY 


GENERAL OFFICES: 
Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 
Works: Ambridge, Pa.—Chicago, Iil., Newark, N.J.—Pytnam, Conn. 
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WYCKOFF STEEL PRODUCTS—Carbon, Alloy and Leaded Steels * Turned 
and Polished Shafting * Turned and Ground Shafting * Wide Flats up to 
12” x 2” and 14” x 1%” © All types of furnace treated Steels 


For more information, turn to Reader Service Card, Circle No. 387 


174 * MATERIALS & METHODS 











OTHER 
NEW MATERIALS 
PRODUCTS 





shrinkage. This material i: 
ported to retain its flexibilit 
70 F. It ean also be use 


al 
300 F. It is recommended for 


encapsulating, potting and sealing 
applications at low temperatures 


Fast Drying Primer 
Lowers Coating Costs 


Adhesion of paint films to 
smooth surfaces such as galvan- 
ized sidings and aluminum sheets, 
can now be promoted through 
use of a clear metal coating called 
Totrust Metal Bond. 

Developed by the Wilbur & 
Williams Co., 130 Lincoln St. 
Brighton 35, Mass., the coating 
material has recently been mad 
into an “instant dry” material, 
i.e., it dries in 10 to 15 min and 
can be overcoated safely at that 
time. 

Said to save the cost of phos- 
phate treatments, the coating is 
applied by brush or spray. In 
addition to aluminum and galvan- 
ized surfaces, it can be used on 
wood, plastics, brass, tin, copper 
and cement asbestos boards. 


Epoxy-Based Cement 
for Joining Tile, Brick 


An epoxy-based plastics ma- 
terial suitable for joining concrete 
brick, cement and. tile has been 
introduced by Permagile Corp. of 
America, 37-23 Thirty-third St., 
Long Island City 1, N. Y. 

The waterproof, nonshrinking, 
nonexpanding material, known as 
Permagile, is claimed to have an 
average compression strength of 
35,000 psi and a tensile strength 
of 8-10,000 psi. It is unaffected 
by temperatures between —20 and 
270 F, including repeated freez- 
ings and thawings. Although 
rigid, it exhibits an elasticity 30 
to 40 times that of normal con 
crete. 

(more New Materials on p 176) 
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GET EXTRUDED SHAPES 
IN BRONZE FOUNDRY ALLOYS 


Many of the commonly used foundry bronzes are now being con- 
tinuously cast in “extruded shapes” in lengths up to 12 feet and 
in diameters up to 9 inches. 


A wide variety of shapes and forms never before available in 
bronze makes it possible to adapt these useful alloys for applica- 
tions where casting and machining costs have previously been pro- 
hibitive. Shop costs are reduced by using cast rods, tubes and shapes 
to replace individual castings. Asarco continuous-cast bronzes are 
ideally suited for machining on automatic screw machines and 
other high-speed modern equipment. 


Practically all of the standard tin-bronze alloys, including lead, 
zinc and nickel-bearing varieties, are being continuously cast to size. 
They have consistently better uniformity and machinability for 
faster work and longer tool life. Physical properties are improved as 
much as 100 percent over similar alloys cast by other methods. 


Get in touch with your nearby Asarco distributor, or write to 
us directly for complete information on Continuous-cast Bronze. 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 


Perth Amboy Plant, Barber, New Jersey « Whiting, Indiana 
WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco 
IN CANADA: Federated Metals Canada, Ltd., Toronto and Montreal 


ASARCO 





° For more information, turn to Reader Service Card, Circle No. 459 
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for faster assembly, 
for dependable fastening 


Fasten a wide range of assemblies 
Safely—Rapidly— Automatically 
with Milford Rivets and Riveters 


Delicate wrist watch bracelets... 


OTHER 
NEW MATERIALS 
PRODUCTS 





Phenolic Resin 


Flameproofs Papers 

A phenolic impregnating resin, 
called Synco 85, is said to com. 
pletely flameproof papers, mak- 
ing them _ self-extinguishing, 
Developed by Synco Resins, Inc., 
Bethel, Conn., the resin is claimed 
to impart good humidity resist- 
ance, increased strength, good 






chemical resistance and water. i 
rugged, heavy-duty truck brake lin- proofing. Resistance to outdoor 
ing—a wide range of parts like these exposure is obtained by using a 
are being fastened safely and eco- light size coating. Ww 


nomically with Milford Rivets and 
Rivet-Setting Machines. 

Call on Milford’s versatility and 
skill to adapt a basic rivet-setting 
machine to your particular require- 
ments—call on Milford to solve your 
fastening problems and come up with 
substantial savings. 

To cut production costs, improve 
product appearance, fasten assem- 


blies automatically—get in touch 


with Milford! 


Sets two rivets 
in one operation 


Rivets deep 
hollow shapes 
automatically 


Sets heavy-duty rivets 
rapidly, automatically 








On continued exposure to a 
direct flame, a resin treated paper 
is only charred at the point of 
flame contact. There is no after 
glow or punking after the flame is 
removed. 

Treated papers may find use in 
air filters, in insulation and in 
structural materials such as honey- 
comb cores, overlays and lami- 
nates. 


Liquid Rubber Coating 


Used to Make Gaskets 


An air drying, liquid rubber 
coating, called Rub-R-Ize, is now 
being used to make gaskets in 
place. Manufactured by Rubber 
Magic, Inc., 4312 Third Ave., 
Brooklyn 32, N. Y., the liquid 
rubber is said to form a gasket 
that conforms to the surface on 
which it is applied, thus eliminat- 
ing flash (encouatered with press 
cured gaskets) and poor fitting. 
Thicknesses up to % in. may be 
produced in a single dip through 
the use of an initial coat of a 
coagulant. 

The liquid rubber coating is 
said to be a fully vulcanized rub- 
ber in latex form that requires 
no heat or outside vulcanizing 
agents. The rubber deposited is 








100% pure gum with a reported 
tensile of 5000 psi and a modulus 
of 600 psi at 300%. It is available 
in red, green, black, grey or trans- 
parent. 





MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT e@ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 
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For more information, Circle No. 366 





remove metal 


when you can move metal 


into the shapes you want 


with the Cincinnati Hydrospin 


A wide range of parts can be produced quickly 
and at low cost by “‘chipless machining” on the 
Cincinnati Hydrospin. Less metal is wasted and 
parts have accurate dimensions, high strength and 
good finish. Let a Process Machinery Division field 
engineer give you full details. For a description 

of the process and machine specifications, 

write for Bulletin M-1873-3. 


| | Cincinnati 42” x 50” 
ry ee Hydrospin 





Upper sequence of photos shows 
one continuous tube spinning opera- 
tion. Starting blank, far left, of SAE 
4130 is 84," long x 3” 1.D. x 0.155” 
wall thickness. Finished part, shown 
at far right, Hydrospun in one pass, 
is 31” long x 3” 1.D. with 0.030” 


wall thickness. 


Lower sequence of photos shows 
one continuous shear spinning opera- 
tion. Starting blank, far left, is of 
type 302 stainless steel, 12” square 
x V4” thick. Finished part, shown at 
fer right, Hydrospun to a 32° in- 
cluded angle in one pass, is 14” high 
with 0.069" wall thickness. 


| ~~ | — 
i@ 
- ; 





POWDERED 
METAL 
PARTS 





SELF 
LUBRICATING 
BEARINGS 


NTC 


RESISTORS 
(THERMISTORS) 


| CARBON AND 
& METAL GRAPHITE 
| BRUSHES 


eyilone, OF OUR BUSINESS 


is MOLDING and SINTERING] 


¢ 


Four areas of manufacture and sales—one basic production 
technique! We specialize in molding and sintering many differ- 
ent powdered materials—carbon, graphite, metals and metal 
3 oxides—for a great variety of end uses. We apply the experience 
KK; oyslene y, gained in one field to the advantage of all. ¢ Our centralized re- 
Co” search and engineering development helps lower costs and im- 
CARBON prove the performance of each Keystone product. We invite you 
COMPANY to benefit by our pioneering—our quarter-century of broad ex- 
perience—our special manufacturing resources. Let us consult 

ST. MARYS, PA. on your needs, and quote on your requirements! 


Leadership in Powder Metallurgy Re For more information, Circle No. 473 
search, Design, Manufas tur » since 1927 
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Highlights of current papers 


plus a list of recent books and reports. 


This month 


4 1D ngiineering 


in fabric cde sign 
» Ductility of malleable iron 
> Hvaluating vinyls as finishes 


> Silicone alloys for dielectric uses 





An Engineering Approach to Designing Fabrics 


Much has been said of the need 
for applying sound engineering 
principles to the design of textile 
structures, such as_ industrial 
fabrics, but little has been done 
to capitalize on what is already 
known about textile fibers, yarn 
and fabric properties, As a step 
in this direction, Kenneth R. Fox, 
vice-president of Fabric Research 
Laboratories, shows in an article 
in the June ’56 issue of Mechani- 
cal Engineering that many prob- 
lems faced by the textile designer 
can be worked out by blending 
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textile craftsmanship with mod- 
ern textile science. 

Textile materials are variable; 
they are frequently difficult to 
predict; and they are complex 
structures. But any material, be 
it steel, copper, cast iron, wood 
or concrete, is also variable, un- 
predictable and complex. Ultimate 
strengths and elongations differ; 
yield points, elastic and plastic 
regions vary; and there are very 
few points of similarity. 

There is at the disposal of tex- 
tile engineers a similar wide 


Regular nylon 


rayo" 
wool 
——~ Acetate 


yiscos® 
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Undrown nylon (1.03 gpd at 373%) 
a L l i l J 
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Strain, % 


30 35 40 45 


Stress-strain properties of a wide variety of fibers. 


variety of fiber properties from 
which a selection may be made 
for specific end uses. The ex- 
tremes range from ramie, a high 
strength, low extensibility fiber 
with an almost linear stress-strain 
curve and an almost perfect elas- 
tic behavior over the entire range, 
to undrawn nylon, which shows a 
mechanical behavior nearly com- 
parable to that of a perfectly 
plastic medium. 

Most materials, whether con- 
ventional engineering materials 
or textile fibers, react differently 
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J Experimental polyester 
K Experimental polyacrylic 
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Elastic deformation of various fi- 
bers plotted against total elongation 
and compared to a 1:1 datum line. 
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conditions are 
altered. As temperature increases, 


when ambient 


moduli are reduced; as tempera 
ultimate elonga 
reduced, and ultimate 
energy absorbing 
capacity are increased. With 
quantitative data showing how 
these variables affect specific ma- 
terials, these materials can be in- 
telligently engineered. 


ture decreases, 
t10n 1s 


strength and 


Stress-strain curves 

In designing textile structures 
for decorative fabrics and certain 
industrial uses, an analysis of the 
stress-strain curve at low strains 
is advised. The shape of the stress- 
strain curve for textile fibers 
is dependent upon time, ie. 
rate of loading. However, an in- 
strument known as the pulse 
propagation meter permits meas- 
uring the modulus of elasticity in 
essentially zero time. Conse- 
quently, time-independent para- 
meters, i.e., the modulus or its re- 


ciprocal, “compliance”, can be 
obtained. 
A load-compliance diagram 


makes it possible to determine the 
immediate elastic deflection at 
any load by integrating the area 
under the curve. This has been 
done for a wide variety of fibers 
and the results are plotted against 
total elongation in the accompany- 
ing graph. A perfectly elastic 
material would be located on the 
one-to-one line at any selected 
strain, and the more nearly the 
fiber curve conforms to this datum 
line, the more perfectly elastic the 
fiber would be. It is interesting 
to note that mohair, wool, Dacron 
and silk show up very well on this 
graph; these fibers are known to 
be traditionally good in elastic 
properties. 

An analysis such as this per- 
mits evaluation of fiber properties 
that are important in such subtle 
characteristics as resiliency, hand, 
drape, wrinkle resistance, wrinkle 
recovery and the like. 

Use of the curves 

Stress-strain diagrams can be 
used to analyze not only individual 
fibers but also yarns representing 
fiber blends. Although fiber blend- 


MATERIALS & METHODS 





ing depends on many properties 
that are not directly related to 
stress-strain properties, neverthe-. 
less stress-strain relations} 
ultimately enter the picture to a 
major extent. 

When two or more fibers are 
blended in a yarn, the shape of 
the stress-strain curve of indi- 
vidual fibers has a critical effect 
on the load carrying ability of the 
yarn at different proportions of 
fibers. This-can be shown by tak- 
ing aS an example a yarn com- 
posed of two fibers, one stronger 
in terms of ultimate tenacity, but 
lower in modulus than the other. 
If the stress-strain curves of the 
fibers are concave upward, certain 
blends of the two fibers will have 
a load carrying ability lower than 
that of a yarn composed only of 
the weaker fiber. On the other 
hand, if the shape of the stronger 
fiber’s stress-strain curve is con- 
cave downward, the load carrying 
ability of any blend of the two 
fibers will be higher than that of 
yarn of the weaker fiber alone. 
Effect of shape 

These facts can be readily 
demonstrated. When the stress- 
strain curve of the stronger fiber 
is concave upward, and the blend 
is strained to the rupture elonga- 
tion of the weaker fiber, the stress 
in the stronger fiber is lower thai 
the stress in the weaker fiber; 
hence, its contribution per unit 
area toward carrying the applied 
load is less than that of the 
weaker fiber. However, when the 
stress-strain curve of the stronger 
fiber is concave downward and the 
blend is strained to the rupture 
elongation of the weaker fiber, 
the stress in the stronger fiber is 
higher than the stress in the 
weaker fiber; hence its contribu- 
tion per unit area toward carry- 
ing the applied load is greater 
than that of the weaker fiber. 

Thus, not only the ultimate 
tenacity or strength of the fibers, 
but also the shape of their stress- 
strain curves must be known in 
order to determine which blends 
produce the optimum yarns. 


(more Contents Noted on p 182) 
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7’ BETTER IF IT CONTAINS MOLY 
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Up to 17% 





Moly in carburizing steels 


gives required hardenability economically 


ER O7 


Why limit the use of molybdenum to the .15/.25% Mo 
and .20/.30% Mo contents of the traditional grades? For 
the contributions of moly do not stop there. Laboratory 
tests and production runs prove that as molybdenum 
contents increase up to 1%, hardness increases progres- 
sively. A wide range of case and core hardenabilities, 
therefore, can be obtained — economically, too. 


Tests with a series of molybdenum-manganese steels 
show that these compositions give higher case hardness 
on a direct quench than other steels of comparable core 
hardenability. One extensively tested composition, for 
example, is 0.5% Mo —0.5% Mn steel. It shows longer 






SLIMAX MOLYBDENUM 


For more information, turn to Reader Service Card, Circle No. 411 


life, and is lower in cost than steels previously used. And 
it produces a higher case hardness with similar or less 
distortion. What’s more, tool life and surface finish are 
equal or better. Good reasons why several companies 
have already adopted this grade for automotive gears 


and other critical applications. 


If you use carburizing steels, see what a higher molyb- 
denum content can do for you. Part of the story is con- 
tained in the technical article “New Carburizing Steels 
For Critical Gearing.” For your copy, or other technical 
data, write Climax Molybdenum Co., Dept. 6, 500 Fifth 
Avenue, New York 36, N. Y. 
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@ High case hardness 






Use the os cote tooien of 
Moly Key ardenability 
@ Easy to heat treat 
to better @ Low distortion 
carburizing 


@ Good machinability 


















Perforated Materials 
for Zyey Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 
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.060” Staggered holes. 
126 holes per sa. in. 
3/32” centers. 36% open. 


No. 00 Straight Holes 
952 holes per sq. in. 
-020” diam. 30% open. 







We have tools 

for perforating 
thousands of 
different patterns. 














We will be glad 
to work with you 
on your perforat- 

ing problems. 
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Lincane 47% open 







1/4” Staggered Holes. 
5/16” centers. 
.25” diam. 58% open. 


See our catalog 
in Sweet’s Product 
Design File. 


Perforating all 
metals, Masonite, 
lywood, paper, 
oth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 
square holes, 
slots, ornamental 

















Notch Ductility of Malleable Irons 


Until recently the unexpected 
nonductile failure of metals which 
show good ductility in tensile 
tests caused considerable confu- 
sion regarding the significance of 
tensile tests. It is now generally 
appreciated that ductility as mea- 
sured by tensile tests is significant 
only for conditions equivalent to 
those of the tensile test bar. 
Notch tests needed 

Brittle fractures in service gen- 
erally result from the presence of 
notches. Notches of various types 
are ordinarily present in struc- 
tures and machinery components 
either as design features (notches, 
threads, keyways) or defects 
(grinding or quenching cracks, 
shrinkage or hot cracks in cast- 
ings, weld flaws, ete.). Conse- 
quently, it is necessary to evalu- 
ate the ductility of metals not only 
by tensile tests but also by tests 
which take into account the pres- 
ence of notches. 

The ductility of malleable irons 
containing sharp notches has been 
investigated by G. A. Sandoz, N. 


tion (NDT—the temperature be- 
low which material cannot be 
made to deform even slightly in 
the presence of a sharp notch 
without the development of brittle 
fracture). The explosion crack- 
starter test was applied to estab- 
lish resistance to fracture pro- 
pagation at temperatures above 
the NDT temperature. 

Results of tests 

1. The NDT temperature of 
malleable irons increases propor- 
tionately with phosphorous con- 
tent. With very low phosphorous 
contents (below 0.083%) the NDT 
temperatures are below—150 F; 
with high phosphorous contents 
(0.20%) transition temperatures 
are on the order of 0 F. 

2. Presence of up to 0.2% sul- 
fur, in the presence of sufficient 
manganese to effect a combination, 
has no effect on the NDT temper- 
ature. Sulfur, however, lowers the 
energy level of the upper shelf of 
the Charpy curve which makes 
the iron less resistant to tearing 
(shear) type fractures. 
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Phi 


atterns, oblong 
ony oval holes. 


C. Howells, H. F. Bishop and W. 
S. Pellini of the Naval Research 
Laboratory. Their tests and re- 
sults were described in a paper 





malleable irons is insensitive to 
section size provided the composi- : 
tion of the iron and/or ladle treat- 


3. Notch ductility of ferritic 


Perfex 40% open 





walt nee presented at the 1956 convention ment of the melt is such that pri- 4 

to office and of the American Society for mary graphitization is prevented. 
warehouse . : ens 

‘nearest you. Metals. Well made commercial ferritic 





The drop weight test was used 
to establish nil ductility transi- 


irons have NDT temperatures on 
the order of -50 F in section sizes 


~~ Cane "41" 41% open. 
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PERFORATING co. PROPERTIES OF MALLEABLE IRONS 
5 Chicago Office and Warehouse New York Office ox a | ut | ; 
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Photo Courtesy of Z & W Machine Products, Inc. 
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COLD FINISHED 
BARS 


BUILDS INCREASED MACHINABILITY 
INTO YOUNGSTOWN COLD FINISHED BARS 


Leading producers of thousands of high-quality screw ma- 
chine products have made Youngstown Cold Finished Bars 
their regular specification for long trouble-free production 
runs. That’s because they’re quality-controlled throughout all 
production phases from ore mine to cold finishing. 

They possess the best chemical composition, physical struc- 
ture and surface conditioning—a result of Youngstown’s half- 
century of steelmaking know-how. For improved machine 
finishes and increased tool life at greatly increased machining 
speeds, always specify Youngstown—your best assurance of 
quality and product uniformity. 

For additional help or information call our nearest District 
Sales Office today—or write directly to our Home Office. 


SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 


General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 382 
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You Can Bury > ie Spray Guns 
Forever When You Switch to 
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PRE-COATED METAL COIL! 


If you now use spray guns to coat your 
metal products and parts, put them per- 
manently away and switch to time- and 
money-saving Certified*Enamelstrip 
Pre-Coated Metal Coil! Whatever you 
make: battery caps or home air condi- 
tioners, buttons or business machines, 
film cans or curtain rods, toys or base- 
board heating panels — we will show you 
how to make it better with Enamelstrip! 
Enamelstrip will cut your cost, speed 
your production, reduce labor man- 
hours and cut storage space needs. NO 
WASTE from cutting and trimming 
means better profits. NO MORE PAINT 
SHOP FIRE HAZARD, NO MORE 
COSTLY INSURANCE! Enamelstrip 
is available in your choice of colors on 
one or both sides — or one color one side 
and a different color on the reverse side; 
REVERSE THE COIL, AND HAVE 
ANOTHER INVENTORY. Write de- 
partment NB today. 
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- AIR CONDITIONERS are among 
» the many products Enamel- 
* strip can help make better. 
» The world’s foremost vinyl- 
e to-metal laminators offer a 
“ product which can be 
e formed, drawn, bent, pierced, 
: and stamped. You have your 
e choice of a large variety of 
e colors, embossings, and color 
. prints in as many as 4 colors! 


In organic coatings, Enamelstrip is available in 
alkyds, vinyls, epoxies, phenolics, oleoresinous and 
other types of enamels and lacquers. Base metals 
include cold rolled steel, tin mill black plate, electro- 
lytic tin plate, electro galvanized steel, aluminum, 


brass, copper, and zinc. ZB 


LUATI 


Ss 


sZF 
A 


FLY COI 


*Tested and certified by U.S. Testing Co. 





CORPORATION 


505 WEST 30th STREET, NEW YORK 1, N. Y. 
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up to 5 in. thick bars. 

1. Notch ductility of peal 
irons appears to be highly s 
tive to the type of heat treatm: 
Pearlitic malleable irons of th, 
reheat treated and air quenched 
and tempered type having Brinel] 
hardness values in the range of 
160 to 190 develop NDT tempera- 
tures between 10 and 70 F. These 
values are characteristic of speci- 
mens from which the decarburized 
surface layers have been removed. 
With the decarburized surfac 
present, NDT temperatures are 
generally raised approximately 
20 F. 

5. There is good correlation in 
malleable irons between NDT tem- 
peratures and Charpy V notch en- 
ergy transition curves. The NDT 
occurs at the temperature where 
the Charpy V energy values ars 
3 to 6 ft-lb (lower toe region of 
transition curve). 

6. Explosion crack starter tests 
show that brittle fractures may 
be forced to occur at temperatures 
above the NDT only if severe de- 
formation is developed. At tem 
peratures approximately 50 F 
above the NDT temperature, the 
propagation of brittle fracture be- 
comes difficult to the extent that 
complete fracture of the test plat: 
is no longer obtained. 

7. The relatively low maximum 
energy values of malleable irons in 
Charpy V notch tests have no re- 
lationship to the development of 
brittle fracture. These low values 
of energy for ductile failure in 
the Charpy test signify that the 
material may be ruptured in shear 
with relatively low energy absorp- 
tion if excessively high overloads 
are developed. 


Evaluating Vinyls 


as Metal Finishes 


The effectiveness of viny! films 
in providing durable, abrasion 
and chemical resistant coatings 
for metals has been demonstrated 
in a variety of applications. At a 
recent meeting of the American 
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helps tame corrosive rocket fuels 


Internal parts of “flow sensing” units which control the 
flow of fuel to rocket engines, must combine super cor- 
rosion resistance and mechanical durability. ‘They meter 
liquid oxygen at —297°F and a 90-98% concentration 
of red fuming nitric acid. That’s why these critical parts 
were designed with the super corrosion resistance of 
Carpenter Stainless No. 20, and machined from No. 20 
bar stock. 

The units measure fuel flow accurately to within \ 9 
of 1%. Yet they are so durable that when rocket experts 
dig wrecked missiles out of desert sands they recover the 
units for re-use. 








When you design parts, components or complete 
pieces of equipment for handling sulphuric acid or 
other strong corrodents, consider the economy of de- 
signing with this super corrosion-resisting stainless. 

Call your nearest Carpenter Mill-Branch Warehouse, 
Office or Distributor . . . or write direct for full infor- 


mation on the cost-saving advantages of Carpenter 
Stainless No. 20. 


Carpenter Stainless No. 20-Cb is available from The Carpenter 
Steel Company, Alloy Tube Division, Union, New Jersey, in the 
forms of tubing, sheet, strip, pipe and plate; and Stainless No. 20 
in the forms of bars, billets and wire. 








Super Corrosion-Resistant Stainless 








Pioneering in Improved Tool, Alloy and Stainless Steels through Continuing Research 


The Carpenter Steel Company, 135 W. Bern St., Reading, Pa. 


Export Department: The Carpenter Stcel Co., Port Washington, N. Y—‘“CARSTEELCO” 
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DECEMBER, 1956 ¢« 185 














In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


Unitcast 


186 


..another job 


done better with UNITCASTINGS! 








Faced with a problem of economically producing a 

starter housing that would take more than normal abuse, 
Unitcast engineers successfully provided the answer with 
steel castings. Previous to the use of Unitcastings, 
replacement costs were excessive and the need of a 
tougher material was imperative. Cost was also an 
important requisite, and by delivering consistent quality 
in conjunction with a tougher material—scrap and lost 
time has been held at a minimum. To date, more than 
33,000 units have qualified with a higher basic cost being 
offset by practically no replacement and most important 
—a lower finished cost! 


Take another look at the finished cost of your parts inventory 
—perhaps you can do better with Unitcastings! Consult a 
Unitcast engineer, soon! 


UNITCAST CORPORATION, Toledo 9, Ohio 








For more information, turn to Reader Service Card, Circle No. 533 
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Society for Testing Materials. ¢ 
I. Spessard, of Bakelite Co., sum- 
marized a number of methods hy, 
which vinyl coatings can be eva) 
ated and their in-service perform 

ance improved. 

Adhesion—Inadequate adhesion 
of vinyl coatings is one of the 
most common sources of film fail- 
ure. This condition is generally 
caused by unclean surfaces at the 
time of application or by subse- 
quent exposure during service, 
Oil, grease, soot, grime, soil and 
oxides must be removed before ap- 
plication, or else they will inter- 
fere with the film-to-metal bond. 
Proper selection of resin is par- 
ticularly important. A _  maleic- 
modified resin, a vinyl butyral 
wash primer (normally top-coated 
with a hydrolyzed vinyl chloride 
resin), or a primer based on a 
hydrolyzed vinyl chloride resin 
will greatly improve adhesion, 
particularly for air-dried coatings. 

Underfilm corrosion—This form 
of corrosion—probably the biggest 
cause of loss of adhesion of viny] 
films during service—can result 
from pinholes, direct permeation, 
breaks or cuts. The best way to 
prevent underfilm corrosion is to 
use one of the viny] butyral resin- 
based wash primers. A _ wash 
primer, however, is an extremely 
thin coating and is not intended 
to be the sole protective film. For 
superior resistance, it is advisable 
to apply successive coatings based 
on special vinyl resins intended 
for use over the corrosion-inhibit- 
ing coat. 

Pinholes can be easily detected 
by any one of a number of in- 
struments specifically made for 
this purpose. Use of multiple coat- 
ings is the best insurance against 
pinhole attack, since the chance 
that two pinholes will line up is 
very small. 

Some gases and liquids, such as 
ammonia, carbon dioxide and di- 
lute acetic acid, do not harm a 
vinyl] film directly, but are capable 
of passing through the film in 
varying degrees. In the presence 
of a small amount of moisture, 
these materials can cause corro- 
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Craig Systems, Inc., makes many 
transportable units that carry highly 
sensitive electronic instruments, op- 
tical equipment —even guided mis- 
siles. Naturally, they give most care- 
ful thought to the materials they use. 


Natural also is their choice of 
Nopco Lockfoam as the tough, light- 
weight sandwich material poured-in- 
place between aluminum sheets for 
the walls of these units. Lockfoam 





SIMPLICITY OF CONSTRUCTION. From left to right, the photo- 
graphs show (1) how the Lockfoam is poured between the aluminum 
skins, where it expands and solidifies in minutes; (2) removing the mold; 
(3) the completed structure, ready to give rugged service for years. 


als 


Helicop-Hut’ 
made strong, light, 
shock-resistant 





























absorbs shock, and provides self- 
bonding for the extreme strength and 
rigidity Craig needs, along with 
light weight, which is so necessary. 
Lockfoam’s low thermal conductiv- 
ity insulates effectively against ex- 
tremes of temperature. 


In addition, Lockfoam has excel- 
lent electrical properties, offers near- 
perfect radar transmission, and is 
available in a wide range of densities 


Refrigerators 





{[aCO)/a¥ 


Strength: Panel Construction 
of Trailer Trucks 


Electrical: Encapsulation of 
Electrical Components 
Buoyancy: Void Filling of Boats 


Molded Items: Dust Guards 
for Railroad Cars 















from 2 to 35 lb./cu.ft. And each of 
its 50 different formulations is highly 
consistent and reproducible. 


Call on the technical service staff 
of Nopco’s Plastics Division to help 
you select, formulate, and apply 
Lockfoam to afford you its great 
benefits. 


Write today for the complete story. 
Nopco Chemical Co., Harrison, N.J. 


*A registered trade mark of Craig Systems, Inc. 


Some Uses of NOPCO 
LOCKFOAM 


insulation: Home Freezers, 





PLASTICS DIVISION 
HARRISON, NEW JERSEY 
Los Angeles, Calif, 
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Your Metal Cleaning Dollar 
Is LOTS BIGGER... 


. 2S Poets Se, 







When 
rms It Buys 


~ PERM-A-CLOR 


(trichlorethylene) 


When you buy Detrex Perm-A-Clor . . .the 
premium grade trichlorethylene solvent 
... your metal cleaning dollar is bigger— 
goes further because Perm-A-Clor: 


1 assures less maintenance cost 

2 is easier to control 

3 is much easier to check 

4 eliminates blind spots in your de- 
greasing operation 

5 is more highly stabilized, thus lasts 























longer 
3 | You get al/ these benefits . . . plus skilled 
fe | engineering service .. . for the same price 
2 _ as ordinary solvent when you buy Detrex 
i __, Perm-A-Clor. The result is better cleaning 
i ~~ quality, fewer cleaning problems, much 
| _ lower cleaning costs. Mail the coupon 
k a » today for complete information. 
(_} Send me complete information on Detrex Perm-A-Clor. 
NAME 
COMPANY 
ADDRESS 
ZONE STATE 
Dept. A-902 


CHEMICAL INDUSTRIES, INC, 
BOX 501, DETROIT 32, MICHIGAN 


DEGREASERS e DEGREASING SOLVENTS e WASHERS « ALKALI 
AND EMULSION CLEANERS ° PHOSPHATE COATING PROCESSES 


For more information, turn to Reader Service Card, Circle No. 453 
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sion beneath the unaffected 
This effect is particularly notice. 
able at high temperatures due to 
the increased vapor permeability 
of the vinyl film. Use of high 
molecular weight resins, particy- 
larly the dispersion grades, re- 
duces the permeability of vinyl 
films. Baked films offer better 
permeability to carbon dioxide, 
The problem of ammonia perme- 
ability has not yet been solved. 

Fading and weathering—Be- 
cause of the large number of out- 
door applications, the exterior per- 
formance of vinyl metal finishes is 
particularly important. Light de- 
gradation is one of the weaknesses 
of vinyl coatings out of doors. 
However, with the proper pigmen- 
tation, vinyl coatings are among 
the best exterior finishes known. 
Pigments can be selected that are 
capable of screening out ultravio- 
let light that is injurious to vinyl 
resins. Unpigmented and clear 
vinyl coatings are more sensitive 
to degradation than most coating 
materials. They are unsuitable for 
exterior use since they blacken 
and degrade rapidly and have a 
service life of no longer than two 
months. 

In evaluating pigmented vinyl 
coatings for exterior use, actual 
exposure tests are often imprac- 
tical because of the time it takes 
for any sign of failure to develop. 
Correlation between outdoor tests 
and data from accelerated testing 
machines is significant. Correla- 
tion is usually not perfect, how- 
ever, and there are exceptions that 
are far out of line. Consequently, 
acceleration tests should be used 
only on a temporary basis until 
actual outdoor data are available. 

The correlation coefficient be- 
tween a modified X1A Weather- 
Ometer and an unmodified FDA-R 
Fade-Ometer has been calculated 
to be 0.757. In other words, 1.44 
hr in the Fade-Ometer has been 
found equivalent to 1.0 hr in the 
X1A unit. For rating changes in 
vinyl coloring materials, both ma- 
chines show good correlation with 
outdoor tests performed in New 
Jersey and Florida. In rating film 
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The ammonia you use for metal treating can add to your 
profits—or reduce them! Impurities like oil or moisture may 
cause discolorations that land finished work in the salvage 
box. They are also a common cause of poisoned catalysts 
and other costly dissociator troubles. 

Barrett Brand Anhydrous Ammonia, Refrigeration Grade, 
protects your profits and production schedules because it’s 


at least 99.98% PURE, DRY ammonia. And each cylinder is 
Dept. CA 2-14-1 
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double tested to make sure this high standard is maintained. 

Barrett Brand Anhydrous Ammonia is stocked in 150, 100 
or 50-lb. cylinders by distributors from coast to coast. Tank 
car or tank truck lots are available from Nitrogen Division’s 
plants and bulk terminals at strategic locations. 

Write for a list of Barrett Brand Anhydrous Ammonia 
distributors or for any technical assistance on the use of 
ammonia in metal treating. 


Ethanolamines« Ethylene Oxide « Ethylene Glycols « Ureae Formaidehydese U. F. Concen- 
trate—85 + Anhydrous Ammonias Ammonia Liquore Ammonium Sulfate «Sodium Nitrate 


e Methanol. Nitrogen Solutions « Nitrogen Tetroxide e Fertilizers & Feed Supplements 


40 Rector Street, New York 6, N. Y. 


For more information, turn to Reader Service Card, Circle No. 406 
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It’s not 
nailed 
down, 
It’s 
Fansteel 
77 Metal 


_—— 


Show-goers at the Fansteel Exhibit are invariably 
astonished by the weight of 77 Metal. Many assume 
that it is actually ‘‘fastened’’ to the display table. 


Fansteel 77 Metal’s startling weight provides the solution to 
many engineering problems. . . especially those concerning in- 
ertia or momentum, counter balancing, vibration control and 
shielding. Its use is recommended whenever the objective is... 


Maximum Density in Limited Space 


HOW HEAVY? Twice as heavy as steel, 50% heavier than lead. 
(.613 lbs. per cubic inch.) 


HOW STRONG? Tensile strengths to 140,000 psi. Transverse 
rupture to 270,000 psi. Elongation to 10%, 


HOW EASILY MACHINED? Machines like cast iron... 


takes fine finishes, close tolerances. 


HOW ECONOMICAL? Made by powder metallurgy of pure 


tungsten, copper and nickel, waste of materials 
is limited, machining costs are cut. 


Fansteel 77 Metal Is The Ideal 
Material For Use In... . Aircraft 


aileron counterweights, Rotors, Governors, Balance 
Weights of all types, Radiation Shielding, Vibration 
Damping Devices. 


Write for this free booklet 


j Uibyiaal METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A 
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decomposition, however, CO 
tion between outdoor and accel, 
rated data was not as good and i; 
some cases did not exist at ; 

Moisture resistance—Exposur 
of vinyl-coated specimens in 
humidity cabinet is one of th 
most useful and severest tests fo) 
evaluating moisture  resistanc 
This test is capable of producing 
failure of many conventional coat. 
ing systems in a week to a month 
Properly formulated vinyl sys- 
tems should hold up from one to 
two years. Vinyl coatings should 
also be expected to hold up for 
many months or even years after 
immersion tests in both salt and 
fresh water. 

Chemical resistance — Becaus 
vinyl coatings are impervious to 
strong alkalies and mineral acids, 
it is seldom necessary to test the 
resistance of coatings to thes« 
chemicals. To evaluate formula 
changes, however, a simple beaker 
test can be performed which gives 
an excellent indication of actual 
service results. Because of the 
danger of softening the vinyl 
film, the test should not be ac- 
celerated by raising the bath tem 
perature. Testing at room tem- 
perature insures good reproduci- 
bility and correlation of results. 
Acid tests can also be used to rate 
coating homogeneity. 

Physical failure—Physical 
toughness and abrasion resistance 
of vinyl coatings can be improved 
by using the higher molecular 
weight resins. Measurements of 
abrasion resistance obtained with 
a Taber Abrader should be used 
with caution, as the values are 
influenced by the heat generated 
during the rubbing action and by 
abrasive particles that may be- 
come imbedded in the coating. In 
one abrasion test cited, a viny! 
dispersion coating showed little 
signs of wear after 4000 revolu- 
tions as compared to a conven- 
tional baked coat which wore out 
after only 528 cycles. 

Distensibility of vinyl coatings 
is usually determined by bending 
panels over a conical mandrel. The 
test is particularly useful in 
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BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (4g 30 East 42nd Street, New York 17, N. Y. 


When you start thinking materials... 


dart with this hoo 


Be sure you're familiar with the range of design possibilities in 
plastics. 

Here’s a suggestion. Send for this free 16-page booklet. It de- 
scribes all the plastics and resins produced by Bakelite Company 











—the greatest variety available through a single convenient | 

source. Their distinguishing characteristics and methods of fabri- POLYETHYLENES , ot sin. 

cation are illustrated and described. A list of major applications ae ye 

tells where each is being used. PHENOLICS Ser 
The 1957 Condensed Reference File gives you a quick survey VINYLS . 

{ the most widely used plastics and resins. Other Bakelite Com- EPOXIES Pe 
pany publications, also available without cost, will provide addi- STYRENES pot aga 
tional technical data on the material you decide is best suited to POLYESTERS | es 


uur needs. And Bakelite Company technical representatives, 
icked by more than 46 years experience in plastics, will help 
applying it to your product. Write Dept. VX-108. 


a Ast bbe * 
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In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term BAKELITE and the Trefoil Symbol are registered trade-marks of UCC. 


For more information, turn to Reader Service Card, Circle No. 567 
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Depend on Ga liEIRREINIG, 
EXTRUDED TUBING 


You'll agree that a snorkel is no better than its life-line, 
the tube that carries the vital supply of air to the swimmer. In both their 
single-tube and their “Double-Header” snorkel, 
Globe Rubber Products of Philadelphia, use acetate tubing from 
Gering’s Extruded Products Division for this important task. 


COMPLETE PRODUCTION FACILITIES! 


For the finest in light- 

weight, durable, easily formed 
plastic extrusions in a complete 
range of thermoplastic materials, 
come to Gering. At your service are 

hundreds of dies . . . complete 
custom die-making .. . and a wide range of modern 
extrusion equipment. Why not send us your | 
blueprint—let us bid on your next job. Find out for 

yourself that Gering means top quality plus dependable 

delivery . . . made possible by one of the most complete and 

efficient extrusion plants in the world! 












. Service +» Quality - Dependabilit 
Gering Extrudes 4 r . 
roan ee ER RINIG 
Butyrate; (Tenite II), 

Acrylic, Vinyl, Polystyrene, PRODUCTS, INC. | 
Ethyl Cellulose, Copolymers vi KENILWORTH, N. J. 


For more information, turn to Reader Service Card, Circle No. 447 
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the 


retain 


measuring ability of 
their flexihbj 


after exposure to simulated 


films to 


? 


actual service environment 


A good indication of adhes 
properties can be obtained by , 
serving the extent of chipping , 
flaking of 


impact 


vinyl coatings aquring 
One 
used consists of , 
weighted steel plunger which js 
dropped from a specified heigh 
on the test specimen. Vinyl coate 
metal specimens have 
quite well under this treatmen 
and frequently show no evidences 
of cracking. 

A minimum thickness of 5 mils 
is usually recommended for viny| 
coatings on metals intended for 
exterior use. Uniformity of thick- 
particularly 
nonuniformities produce 
weak spots and notch effects in 
the thinner areas. Coating thick- 
ness can be readily measured by 
a Magnegage or a General Elec. 
tric Thickness Gage. 


tests, 


impact test; 
commonly 


stood 


ness is 


important 
since 


Silicone Alloys 
for Dielectric Uses 


A group of materials called sill- 
cone alloys has been found suit- 
able for electrical and electroni 
applications requiring toughness, 
flexural strength, and good elec- 
trical and dielectric properties. 
The alloys are defined as tough, 
hard, structural] silicone com- 
pounds that contain no sulfur, 
metal oxides or other conventional 
curing agents or accelerators. 

Discussing these new engineer- 
ing materials in the Sept ’56 issue 
of Rubber Age, Charles L. Petze, 
Jr., of Delaware Research, says 
that silicone compositions embody- 
ing rubber to obtain toughness 
have provided excellent materials 
for exposed electrical, electronic 
and structural applications, some 
of which have involved repeated 
immersion to substantial ‘depths 
of sea water, as well as long ex- 
posure to wind and sun. For sucl 
applications it was obvious from 
the specific properties required 
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PICKER X-RAY equipment showing Rubatex as soft resilient 
cushioning pad to support patient in comfort during x-ray 
examinations. Highly radiolucent, Rubatex makes no percep- 
tible difference in the radiograph. Will not soak up barium 
salt solutions or other flvids—wipes clean with damp cloth 
and needs no cover. 








The Rubatex Closed Cellular Rubber gaskets applied in 1956 
G.E. THIN LINE ROOA AIR CONDITIONERS are designed to 
effectively seal out moisture, dirt and drafts. Shown in cut- 
away drawing are two Rubatex seal gaskets on the window 
closure panel and one behind the control plate of the unit. 








Rubatex pad oscillates on base of PORTABLE ELECTRIC 
TOOL's industrial sanding unit. Reduces vibration to minimum. 
Resists deterioration from solvents used in industrial sond- 
ing jobs, 





doing unusual jobs 
wrmusuciiy well 


for 20 years 


Rubatex’s 20-year record meets the 
demand of industry . . . cost-wise and 
performance-wise . . . in doing thousands 
of unusual gasketing, sealing, cushioning. 
packaging, sound deadening and vibration 
isolation jobs better and cheaper than 
ordinary soft rubber materials. 

From hearing-aid “cushioning” to packing 
for scientific instruments to radio and 
electronic dust-proof seals to special 
aircraft, automotive and electrical appliance 
sealing applications ... here’s tested 
proof of a versatile material worth your 
investigation. Offers advantages no other 


soft rubber materials can. W hy not 


give Rubatex a test? Write us today. 





also manufacturers of: 


Rubatex Closed Cellular Vinyl 
Rubatex Insulation Hardboard 
Rubatex-Crepe 

Rubatex Softee-Crepe 
Rubatex Vinyl Foam 

Rubatex Plastic Seine Floats 


GREAT AMERICAN INDUSTRIES, INC, 
RUBATEX DIVISION, Bedford, Virginia 


° For more information, turn to Reader Service Card, Circle No. 379 
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Where can you use these remarkable materials . . . 
KENNAMETAL* and KENTANIUM*? 


More than 40 different standard Kennametal compositions have been 
developed to provide exceptional durability and long life under condi- 


tions where any one or a combination of the following destructive 


forces are met: e abrasion 


® corrosion 

e deflection 

e deformation 
*® erosion 


e galling 

e hard impact 
or compression 

e high temperature 
(1800°F and above) 


Some of the many applications where these 
hard, strong and rigid sintered carbides are 
particularly effective in chemical processing 




















include: 

¢ balls for milling ¢ nozzles 

¢ balls and seats e pulverizing 
for pumps hammers 





bushings and guides 
* compressor liners 

e crusher parts 

e mixer blades 

and parts 


e turbine blades, 
rings, wheels 

e valves, valve rings, 
valve seats 





Kennametal is available in many standard 
forms, in addition tc special shapes and 
parts, such as: rectangular blanks « discs « 
rods « tubes « flats « balls « rings « extruded, 
pressed, machined, and ground forms within 
precise tolerances. 

Why not discuss your problems with your Kennametal carbide 
engineer. He can recommend the proper composition of Kennametal 
or high heat resistant Kentanium (for i800° F and above) to meet 
your specific requirements. Or write KENNAMETAL INc., Latrobe, Pa. 
For more data, request booklet B-111, Characteristics of Kennametal, 
or B-222, Designing with Kennametal. 








e000 
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INDUSTRY AND 


> KENNAMETAL 


in Progress 


* Trademark of a series of hard tung- 
sten and titanium carbides which have 
exceptionally high resistance to de- 
structive forces which tend to contami- 
nate chemicals, foods, paints, and other 
products during processing. 


For more information, turn to Reader Service Card, Circle No. 510 
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materials that 
rubvder, despits 


for dielectric 
fur-hardened 


Sul 


low water absorption, good dime; 
sional stability and high flexura 
strength, could not be considered 
It would be much too brittle, its 
dielectric properties would be ip. 
adequate, and productivity, per 
man hour and per machine hour. 
for finished products made of jt 
would be far too low. It was 
equally obvious, for differing rea- 
sons in each case, that none of the 
known rigid, nonrubber  com- 
pounds, rubber-resin blends or 
conventional rubber compounding 
practices could be used success- 
fully. 

Properties 

Silicone alloys have made avail- 
able better insulators for sub- 
marine whip antennas and for 
broad-band curtain antennas, as 
well as optically opaque lenses 
that direct as well as transmit 
electromagnetic beams, and fair- 
ing sections that serve to protect 
stainless steel masts against break- 
age. The toughness of rubber is 
preserved and put to its legitimate 
use by these silicone alloy compo- 
sitions, which are characterized 
by high values of flexural modu- 
lus, electrical and dielectric prop- 
erties; rapid processibility, easy 
machinability, and stability upon 
continued exposure to severe 
service conditions. 

Physical properties of one alloy 
include a specific gravity of 1.06, 
flexural strength of 7190 psi, flex- 
ural modulus of 255,000 psi, im- 
pact strength of 6.8 ft-lb per in., 
heat distortion point of 190 F and 
Shore D hardness of 70. Other 
silicone alloys have flexural moduli 
above 450,000 psi. Some have 
heat distortion points in excess of 
8 ft-lb per in., elongation at break 
exceeding 60%, and a flexural 
modulus of 224,000 psi. All of 
them can be processed into end 
products at high productivity 
rates, for none requires curing. 
Applications 

An interesting structural appli- 
cation of one of the materials is a 
large dome having a wall thick- 
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~F GRAM 1X : vanes 
in fzashoy ‘pump 


bb wear only .031 per 
“— ONE MILLION GALLONS 


* | The Gasboy Super 200” gasoline pump is manufactured exclusively for farms, fleets, and industry by 

as Wm. M. Wilson’s Sons, Inc. in Lansdale, Pa. These pumps have proven to be accurate, efficient and 

a- P dependable. But, what naturally interests us and will interest you, as a manufacturer or designer, are 

re the GRAMIX vanes in these pumps. Tests reveal that the GRAMIX Grade 41 vanes still operated perfectly 

- & after pumping over 1,000,000 gallons of gasoline. During this endurance test, the vanes travelled 

a around the inside of the housing a distance equal to 13,000 miles, or more than half way around the earth! | 
| 

4 } 


Not only these particular vanes, but hundreds of other GRAMIX parts are doing a successful 

job in appliances, aircraft, automobiles and an amazing variety of products. GRAMIX 
. parts are die-pressed to close tolerances, and need no machining. They are strong, 
they are self-lubricating. The many 
factors that make GRAMIX a useful 






material for so many different products 





fills a small book. For your copy 






of this booklet write us today. 
























THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
For more information, turn to Reader Service Card, Circle No. 490 
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Available Now!! 
Reprints of 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 35¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—3o0¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of an additional 
service offered by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the reasonable price of $4.00 per year. 
Just fill in the coupon below and mail it to: 


Reader Service Department 


MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity VY Quantity 
....Nondestructive Testing of Materials ... Impact Extruded Parts 
..Wrought Phosphor Bronzes ..Finishes fos Metal Products 
...Carbon and Low Alloy Steel Castings ....Nodular or Ductile Cast Irons 
....Carburizing of Steels ....Corrosion: How It Affects Materials 
...Malleable Iron Castings Selection and Design 
...Wood and Wood-Base Materials .... Industrial Textile Fibers 
.. Surface Hardening of Steels and Irons ....Wrought Aluminum Alloys 
.. Selecting Metal Cleaning Methods ....Fabricated Metal Parts 
.... Engineering Coppers ...-Pressure Sensitive Tapes 
.... High-Strength, Low-Alloy Steels ....New Stainiess Steels 
.... Sandwich Materials ....lmprove Quality, Reduce Costs Through 
..How Nuclear Radiation Affects Engineer- Better Materials Selection 
ing Materials ....Foam Plastics 
...Close Tolerance Castings ....Electroplated Coatings 
....Age Hardening of Metals ....Materials for Nuclear Power Reactors— 
: ....Clad and Precoated Metals PRICE: 50¢ 
: ....Wrought Non-Leaded Brasses .... Selecting Materials for Electrical 
.... Silicones—Properties & Uses Contacts 
.... Short Run Press Formed Parts ....Gray tron Castings 
: .... Finishes for Plastics ....How to Select and Specify Glass 
..How to Select a Wrought Stee! ..+.Nickel Silvers 
PROMI, cc ccccccicvccseccoedecastheapeshheesdasesesPodviseseceotetnsys FOOD. sedicccscondecesdecesvessece 
GD vines cc ccdecudeescccctevcssBnbewusdenedeebenedebdpeddhedensbcendisecdescageseesececcocsccoese 
GPOGE ccccscccccccccccseccccccccccscscedsObsebeseee ceeded obs gencdRocedsedtcccoccococcerseeccccesoses 
GP wancccccpeccccctectncekdencatecboenencsactel dkaeCeneennanaaet es MD v00essecdetenseasbeas tebcucs 
[_] Yes, I am a subscriber to MATERIALS & METHODS and would 





like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.............. <' s'e  eeeUe. 
Upon receipt of your invoice, I will pay $4.00 for a year’s supply. 
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ness varying more than eighi-fo\, 
and a gross weight of about 40 }) 
The dome was designed b: 

Underwater Sound Laboratory | 
house multi-band omnidirection, 
microwave antennas. Mounted 
outboard on a submarine, th, 
dome must protect the electronj 
system against external] forces and 
infiltration of sea water evey 
when submerged to great depths 
and when subjected to sever 
shock stresses, and must provid 
for proper transmission at dif. 
ferent microwave frequencies for 
the full 360 deg of azimuth. 

Silicone alloy domes have been 
found to transmit the required 
beam patterns to maintain their 
dielectric properties, and to re- 
main completely dimensionally 
stable from —40 to 150 F. 

A silicone alloy dome in use on 
a modern submarine since Mar 
’55, has provided complete protec- 
tion to the antenna. There has 
been no leakage of sea water into 
the system. The alloy, which con- 
tains no pigment or antioxidant 
or ultraviolet light absorber, has 
shown no evidence of cracking or 
crazing. The surface is reported 
to have the same characteristics 
it had when new. The antenna is 
also reported to have performed 
flawlessly and to have required no 
maintenance or repair. 

Another promising application 
of the material is in the construc- 
tion of microwave antenna lenses 
for radar, relay links and com- 
munications networks. The lens is 
16 in. in dia, 2.28 in. thick, and 
has a focal length of 22.4 in., with 
both faces machined to differing 
convex contours. The mounting 
rim, a part of the lens blank as 
molded, is 0.75 in. wide and 0.50 
in. thick. The finished lens weighs 
approximately 11 Ib. It was found 
that silicone alloys machine well 
and void-free thick sheets are 
produced quickly and easily. In 
addition, beam pattern determina- 
tions at 34,900 mc proved that the 
material was homogeneous and 
isotropic throughout. 


(Books on p 198) 
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@ SAVES .10125 ON EACH 
BUSHING — Deburring and 
finishing threaded spark plug 
bushings like the one shown 
at the left, formerly cost 
$104.20 per thousand when 
CP & W used speed lathes, 
portable power tools and other 
hand methods. 

After installing two ALMCO 
DB-200 Supersheen units, 
records showed a cost cut of 97%. This equipment turns 
out 1,000 bushings in 45 minutes, releases grinders and 
finishers to other duties. Cost reports showed: 





$104.20 cost per thousand with power tools. 
2.95 cost per thousand with 2 ALMCO barrels. 
$101.25 Savings per thousand pieces. 











This year CP & W will process 24,000 spark plug bush- 
ings, with a total savings of $2,430 on this one part alone. 


PRACTICALLY ELIMINATES REJECTS — Before installing con- 
trolled-type barrel finishing, parts inspectors returned for 
re-work an average of 125 bushings out of every 1,000 
(12144%). With Almco Supersheen equipment and proc- 
esses, these parts are now finished to a degree of uniformity 
that is virtually free of rejects. 


ALMCO 


DIVISION OF QUEEN STOVE WORKS, INC. 
312 Marshall Street * Albert Lea, Minnesota 


Sales and Engineering Offices in Chicago, Detroit, Los Angeles, 
Newark, New Haven, Philadelphia and London, England 


AT CANADIAN PRATT AND WHITNEY AIRCRAFT... 


ALNICO 


barrel finishing 


SAVES 97% 


on deburring 
and finishing of 
spark plug 
bushings 


+ CUTS DEBURRING AND FINISHING COSTS $2,430 
— Threaded spark plug bushings used in famous 
Pratt & Whitney aircraft engines will be deburred 
and finished for $2,430 less this year with Almco 
equipment and processes. Maurice Harrison, Super- 
visor of Process Planning, shows the small part 
on which this savings will be made. 


DESIGNED FOR MANY METAL FINISHING OPERATIONS — In 
addition to deburring and finishing, ALMCO equipment 
and processes are used for descaling, degreasing, grinding, 
burnishing, work-hardening, rust-inhibiting, polishing, etc. 

ALMCO has facilities throughout the United States for 
running sample parts. Write us on your letterhead for 
the address of an Almco sample processing laboratory or 
branch office in your area. Your sample, with your specifi- 
cations, will be handled promptly. You'll get a complete 
report on where you can save deburring and finishing 
costs, how you can improve product quality and appear- 
ance, and what method and unit is best for your operation. 
Or, if you prefer, ask an Almco sales engineer to call you. 


SEND FOR FREE 
52-PAGE BOOK 


Full of facts and processes on 
barrel finishing. Includes detailed 
cost chart on finishing of typical 
parts. Send for your copy today. 








Two Model DB-200 Almco machines, using Supersheen bonded abra- 
sive chips and compounds, deburr and polish 1,000 spark plug 
bushings in 45 minutes at Canadian Pratt and Whitney. 


‘ For more information, turn to Reader Service Card, Circle No. 559 
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Tough, hard ceramic coatings 


provide superior bearing surfaces 


Sprayed alumina forms “sap- 
phire-hard” surfaces highly re- 
sistant to wear, abrasion and 
corrosion. Ideal for bearing sur- 
faces, seals. 

Development of the new METCO 


THERMOSPRAY GUN for spraying high- 
melting-point ceramic materials at low 


Hard-facing alloys of the self-fluxing, 
nickel-boron-silicon type in powder form 
can also be applied with the METCO 
Type P THERMOSPRAY GUN. These 
coatings may be fused, semi-fused, or 
left unfused depending on the hardness 
desired, from RC 30 to RC 65, depend- 
ing on the alloy and the process used. 
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BOOKs 


National Standards in a Moder, 
Economy. Edited by Dickson 
Harper & Brothers, New Yor 
N. Y. Cloth, 6% by 9% in., 380 
Price $5. 

The preface to this book state; 
that the partnership between scien 
and standards holds the secret t 
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the extraordinary dynamism an & Thos 
productivity of modern industria! air \ 
technology. In the late twenties Hy ing 
nearly $100,000 was being spent an. He = '™"" 
nually in the United States on re 9 


The new THERMOSPRAY GUN operates 
without compressed air, only oxygen 
and acetylene being required. The free- 
flowing THERMOSPRAY powders are fed 


cost opens up a variety of new practical 
applications. One that has produced a 
great deal of interest is the use of 
sprayed alumina coatings for bearing 





: 
surfaces and mechanical seals. This to the flame nozzle from a hopper atop search and development. Today th, 4 Por 
THERMOSPRAY 101 Ceramic Powder ‘he gun, melted and propelled to the comparable figure runs between $§ He ass 
produces surfaces with a hardness of surface to be coated. These materials and $8 billion. The book is at once HR Ma 
9.0 on the Moh scale, (only the dia- 2t¢ sprayed many times faster (up to both a review of the evolution of 3 - 
nend sabes. 1624. sith encstiiah ieal- 15 sq. ft. per hour—.010” thick) than standards and an evaluation of their , ~ 
tance to wear, abrasion and corrosion. as been possible with equipment previ- eg pr Barc kg Ay ca 
When used in combination with special ously behigaryr seen es ane are ards to industry, government ani fe “ 
phenolic or furane plastic sealers it im excess of 95%. These factors result agriculture and points out some im- Sit 
provides superior protection against in extremely low coating costs. plications of their use from botha tri 
many acids. Preliminary engineering data con- national and international stand. & 
Another THERMOSPRAY Powder — 201 tained in Bulletin 127 covers ceramic | point. Contributors include former 


President Herbert Hoover and 
Walter P. Reuther as well as other 
leaders from industry and govern- 
ment. 


— is zirconia which is somewhat softer 
than No. 101 but provides superior heat- 
insulating properties. Melting point of 
this material is 4600° F. and particle 
hardness 8.0 on the Moh scale. 


coatings while Bulletin 126 covers the 
hard-facing alloys. Either or both may 
be obtained by filling out the coupon 
below or writing on your company’s let- 


terhead. No obligation, of course. Elevated-Temperature Properties x 


of Coppers and Copper-Base Al- 
loys. Prepared by Clair Upthegrove 
and Henry L. Burghoff. American 
Society for Testing Materials, Phila- 
delphia 3, Pa. Paper, 248 pp., 8% b 
11 in. Price $5.50. 4 

Primarily a graphical summary of 9 
elevated temperature data for cop 
pers and copper-base alloys. Data 
for the coppers are limited to the 
wrought materials, whereas data for 
the alloys apply to cast and wrought 
materials, Graphical data includes 
modulus of elasticity, tensile 
strength, yield strength, reduction 
of area, elongation and stresses for 
rupture from 100 to 100,000 hr. Data 
sheets giving the original data on 
which the curves are based are in- 
cluded in the appendix. Data sheets 
also. give chemical composition, 
shape, size and processing informa- 
tion for each specific material. 
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Pump rod sprayed 
with alumina 

provides superior 
protection against 
abrasion and corrosion. 
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— The following trade names are the property of Metallizing Engi 
2S Tse neering Co., Inc. Metco*, THERMOSPRAY. *Reg. U.S. Pat. Off. 


i. 


Metallizing Engineering Co., Inc. 
1175 Prospect Ave., Westbury, L. I., New York 





free bulletins 
(See last paragraph above) 





Symposium on Impact Testing. 
American Society for Testing Ma- 
terials, Philadelphia 3, Pa. Paper, 6 
by 9 in., 170 pp. Price $3.50 

This publication is based on a 
series of papers given at a recent 
symposium on impact testing spon- 
sored by the ASTM. The various 
papers discuss and evaluate impact 
and shock tests for parts, components 
and complete structures. 

Subjects discussed in the book are: 
a method of testing shipping contain- 
ers for the longitudinal shocks en- 


Please send me [] free Bulletin 127 (ceramic coatings) 
( free Bulletin 126 (hard-facing). 
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Indian Kope Trick 
OPC VERSION! 














PRECISION 


with no support 





= 


\ 
| 
Those Indian fakirs who suspend ropes in the 
air without visible means of support have noth- 
ing on Ohio Precision Castings! On this alu- 
minum casting, an extremely close tolerance 
is held between two planes—at the unsup- 4 
ported end of the casting. N 

But there’s no trick to it—difficult 
assignments like this are routine at OPC. y 
Maintaining close tolerances on intricately 
detailed work, and providing a smooth finish | 
that eliminates all or most machining time, 
are yours automatically when you specify OPC 
castings. 

Our illustrated brochure shows how it’s done 
and includes several interesting examples of 
small parts production savings in many indus- 
tries. May we send you a copy? 










OHIO PRECISION CASTINGS, INC. 


109 Webb St. © * © * * DAYTON 3, OHIO 
Plaster Mold Castings made from 


BRASS © BRONZE © ALUMINUM ® BERYLLIUM COPPER 








A TECHNICAL NEWSLETTER ON 
LUBRICATION WITH MOLYKOTE .. . 


a & Hachs ae a Udy ceca ae 
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Every issue features a technical article on the 
use of MOLYKOTE Lubricants in industry © 
“‘How-to’’ stories on tough lubrication applica- 


tions @ Filled with engineering data which 
applies to all industries @ Being published 
regularly. 


THE ALPHA MOLYKOTE CORP. 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
71 Arnulfstrasse, Munich 19, Germany 











For more information, turn to Reader Service Card, Circle No. 436 
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ON G0 Heat Dissipation 
y Free Machining? 
& Bearing Prop rties — 


( 


May be Your Answer! 


Write Today for ALUMIBOND Brochure and 
Complete Information! 


y 














Arthur Tickle Engineering Works, Inc. 1 
i 21-M Delevan Street l 
j Brooklyn 31, N. Y. | 
i Please send ALUMIBOND Brochure to. | 
! eae paeetpeisitentmnentiipiieitnagenil | 
t Address. _ __.. | 
t City ideas Zone NB i ccecdins | 


a a 
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BOOkKs 





countered during railroad switching 
operations; equipment used for im 
pact testing of yarns; develop 

of a new experimental techniqu 
applying loads of an impulse ty) 
diaphragms or plates of var ‘ 
shapes; theory and practice Tip 
notched bar testing; study of VY 

notch Charpy impact vs slow bend: 

and shock testing with the rocket 


powered pendulum. 
The book contains charts, graphs 

















and photographs to illustrate t\ ; 4 
various impact tests. It contains sey- 7. 
eral bibliographies of impact testing — 
Aircraft Materials and Process. By *o!" 
es: Sth Ed. George F. Titterton. ance « 
Pitman Publishing Corp., New York (i clutch 
36, N. Y. 1956. Cloth, 644 « 9% in.. 
310 pp. Price $6 
Based largely upon a series of lec 
tures given by the author at New 
York University, this book presents 
in one volume essential information 
This PE ex- aterial 1 processes used in 
iin ante oth on materials and processes used it 
triple port, 4 mandrel the construction of aircraft. Coil 
die. Quality control assured The book gives properties, uses and ne 
becouse dies ond extrusions aircraft specifications for such ma- B hs 
produced in ovr own shop. ; : . , ; S Toyk 
terials as titanium, corrosion resist- Y 


. ee ing steels, nickel alloys, copper al- a 
You are assured ae: qd highly efficient loys, Samal aluminum alloys, wood : 


and glue, fabrics and dope, plastics, 


A L U M i fi U M E X T R U S I 0 N S F R V I C é transparent materials, and natural i 
| and synthetic rubber. 3 


Other chapters deal with heat 
treating, surface hardening, shaping 
of metal, high temperature problems, Rai 
selection of materials, meta] joining 


PE facilities are complete from billet casting to finished extrusion 
and include the latest methods of scientific quality control. Our 








- . . . . dev 
sole business is to produce high quality extrusions promptly processes, and testing aircraft ma- witt 
at a reasonable price. | terials. Bott 
This PE specialization in producing aluminum extrusions 
(neither fabricating or manufacturing other products) is Induction Heating Practices. 

. > : ; : ca D. Warburton-Brown. Philosophical 
your assurance of immediate skilled attention to your inquiries. Libvewis, Fad. Net Voueidy May 
4 , ep 4 v , . . 
We can serve you promptly, efficiently, and at low cost on | 1956. Cloth, 6 by 9 in., 192 pp. Pric ; 
either standard shape or especially designed extrusions. $10. i 6 
PE engineers have wide experience in all types of fabricating An up-to-date study by - leading 
‘ —- ne . British expert on the application of Fr 
operations:and can provide invaluable aid in helping the high frequency induction heating 
create new aluminum extrusion applications that will cut process to brazing, soldering, hard- 5 
7 Qa 


manufacturing costs and improve product quality. Your 
inquiries receive personalized and confidential attention. 


ening, annealing, tempering and 
other heating requirements in engi- 
neering. 

The book gives valuable informa- 
tion on the design of work coils and 
inductors, and on modifying the de- 
sign of components and assemblies to 
facilitate use of the process. 

The remainder of the book deals 
with various applications, first giving 
general notes on each application 
and then going on to specific ex- 


PRECISION EXTRUSIONS, INC. amples, such as motor and motor ac- 


727 E. GREEN AVENUE BENSENVILLE, ILLINOIS pedi po tas er scdake 
PHONE: BENSENVILLE 98 @ CHICAGO TUxedo 9-1701 instruments. A complete chapter is 
devoted to the special problems of 
gear hardening. 


—— Write for SIMPLE, COMPLEX — LARGE OR SMALL 


1 semen Ses * 

Soma Free Copies = You'll find PE thoroughly experienced 
PEExtrusioneeringNews «nd Fong canipped m promnes almost 
any type or size extrusion to serve your 
New ngs oreo oo nogh covers case — needs. There are over 5 000 standard 
pan bon cult oy peers ol ; PE shapes to select from—without a 
plicat includes helpful pe Fos ah yA ype P y vy 
rovides the answer for especially 

Pacwy | ope and gives further designed shapes. 















(Reports on p 202) 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 








TAYLOR 


Shop Talk 


PISBeQe CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


L—MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


iTips for designers 








» Rotary lawn mower utilizes abrasion resist- 


ance of Taylor phenol laminate washer in slip- 


© clutch attachment of drive shaft to cutting blade. 





Coil forms for this solenoid have to operate at 
high temperatures ... an ideal application for 


Taylor glass melamine laminates. 





Railroad track-joint insulation, a specially 
developed grade of Taylor vulcanized fibre, 
withstands heavy impact and mechanical stress 


of high-speed trains. 





Fuel-line clamp for a fighter plane's “pipeline” 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 
resists extreme temperature and humidity. 





NEW TAYLOR 
COPPER-CLAD LAMINATES 


Taylor GEC (glass-epoxy) 
Copper-Clad and Taylor XX XP- 
242 cold punching (paper- 
phenol) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out- 
standing electrical properties. 














Fuse holder used in power lines for underground trolley service is 


machined to extremely close tolerances from Taylor Grade XX tubing. 


Make strong insulated parts 
.-- from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components— 
at substantial savings in fabrica- 
tion, assembly, and material costs. 
Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
strength, heat resistance, and 
electrical insulation. 


Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epoxy resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 
range of product applications. 


Taylor tubes and rods are stand- 
ard products. Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch... 
rods with diameters from one- 
sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes cr 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call your nearest Taylor sales 
engineer for a discussion of your 
specific needs. 


For more information, turn to Reader Service Card, Circle No. 417 
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THE 
ANSWER 
TO 


your 
corrosion problems 





A completely new sixteen page bulletin on corrosion proof 
materials of construction. . .. Individual sections on COR- 
ROSION PROOF CEMENTS, PROTECTIVE COATINGS, TANK 
LININGS and RIGID PLASTIC STRUCTURES and PIPE... 
also sections including engineering design and corrosion 
resistance charts. 

This bulletin is filled with valuable information on 18 ma- 
terials that can be used to give you plant-wide protection 
from corrosion. 


FOR YOUR COPY 


WRITE TO MINERAL 


en Ee em 








MERTZTOWN, PENNSYLVANIA 


TECHNICAL REPRESENTATIVES THROUGHOUT THE UNITED STATES 
For more information, turn to Reader Service Card, Circle No. 531 
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Inconel and titanium = § Tengy; 
PROPERTIES OF INCONEL AND Rs-]? 
TITANIUM-ALLOY SHEET UNppz 
RAPID-HEATING AND CONSTANT Try 
PERATURE CONDITIONS. G. J. Heimer 
I. M. Kurg and J. E. Inge. July 54, 
29 pp, illus. Available from Nation, 
Advisory Committee for Aeronautic 
1512 H St. NW, Wash. 25, Dy 
(TN 37: 31) 

Yield and rupture stresses set y 
by rapid heating are compared with 
yield and ultimate stresses from ele. 
vated temperature tensile stress 
strain tests for % hr exposure. Ap. 
plicability of master curves and tem. 
perature rate parameters to predic. 
tion of yield and rupture stresses 
and temperatures under rapid heat- 
ing conditions was investigated. 


Molybdenum A METALLURGICAL 
STUDY OF MOLYBDENUM. S. L. Case, 
Battelle Memorial Institute (for Of.- 
fice of Naval Research), Oct ’54. 
107 pp. Available from Office oj 
Technical Services, Dept. of Com- 
merce, Wash. 25, D.C. $2.75. (PB 
111753) 

Results of a 5 yr study (1949 to 
1954) are summarized with respect 
to three phases. Phase 1 deals with 
improvement of room temperature 
ductility of molybdenum, especially 
that of weldments. In phase 2, high 
temperature mechanical properties of 
molybdenum and its alloys wer 
measured. A binary molybdenum al 
loy containing about 2.5% titanium 
showed considerable promise for high 
strength use. Phase 3 of the project 
showed that protective coatings are 
necessary for use of the metal at 
elevated temperatures. 


Embrittlement, fatigue HypDROGEN 
EMBRITTLEMENT AND STATIC FATIGUE 
IN HIGH STRENGTH STEEL. R. D. 
Johnson, H. H. Johnson, W. J. Bar- 
nett and A. R. Troiano, Case Univ. 
of Technology (for Wright Air De- 
velopment Center), Aug. ’55, 41 pp. 
Available from Office of Technical 
Services, Dept. of Commerce, Wash. 
25, D.C. $1.25. (PB 121064) 

The temperature dependence of de- 
layed failure time indicated that 
crack propagation was controlled pri- 
marily by the inward diffusion of 
hydrogen. Initial embrittlement in- 
troduced by cadmium plating—com- 
mercial or laboratory—equaled that 
introduced by standard hydrogen 
charging conditions. The plating 
showed great influence in delaying 
recovery. 


Properties of castings EFFEcT oF 
GEOMETRY ON THE PROPERTIES OF 
195-T6 AND 856-T6 ALUMINUM AL- 


For more information, Circle No. 570” 
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Castincs. W. H. Johnson and 
D. Naval Re Sé arch Labor 

pp. Availabl 
Technical Services, 
Wash. 25, D.C. 


Bisho 

June 
Office of 
of Commerce, 
(PB 121227) 
properties were deter- 
nined at various locations in alumi- 
m alloy castings of different thick- 
and were compared with 
properties obtained from separately 
east bars. Results show that special 
molding and melting processes may 
be used to develop properties in cast- 
ings which approach or exceed test 
bar properties. 


enslie 


Y) —~—— 
Lit Cs, 


Notch sensitivity NoTCH SENSITIV- 
ity OF HEAT RESISTANT ALLOYS AT 
ELEVATED TEMPERATURES, PART 2: 
ANALYSIS OF NOTCHED BAR RUPTURE 
LIFE IN TERMS OF SMOOTH BAR 
Properties. H. R. Voorhees and J. 
W. Freeman, Univ. of Michigan (for 
Wright Air Development Center). 
Jan ’56, 86 pp. Available from Office 
of Technical Se rvice 8, Dept. of Com- 


merce, Wash. 25, D.C. $2.25. (PB 
121184) 
Rupture lives of smooth and 


notehed bars were compared in tests 
on three heat resistant alloys having 
conventional heat treatments. A 
definite qualitative agreement was 
noted between notch strengthening 
or weakening and the rate of exper- 
mental stress relaxation under creep 
onditions. A quantitative stepwise 
analysis was developed to compare 
notch rupture behavior with proper- 
ties of smooth bars. 


Silicon in steel SoME EFFECTS OF 
SILICON OF THE MECHANICAL PROP- 
ERTIES OF HIGH STRENGTH STEELS. 
C. H. Shih, B. L. Averbach and M. 
Cohen, Massachusetts Institute of 
Technology. Nov 1955. 59 pp. Avail- 
able from Office of Technical Ser- 
vices, Dept. of Commerce, Wash. 25, 
D.C. $1.50 (PB 121225) 

Higher tensile strength is attained 
with no decrease in ductility by in- 
creasing silicon content to 1.5% in 
AISI 4340 and 4325. 


Testing silicone rubber TESTING 
OF SILIcONE RUBBER AT ELEVATED 
TEMPERATURES. Aldo J. deF' rancesco, 
Connecticut Hard Rubber Co. Jan 
1956. 41 pp, photos, diags, graphs, 
tables. Available from Office of Tech- 
nical Services, Dept. of Commerce, 
Wash 25, D.C. $1.25 (PB 121192) 
Describes an apparatus to measure 
tensile strength, elongation and tear 
strength of silicone rubber at ele- 
vated temperatures. Fifteen different 
silicone compounds were tested at 
room temperature, 212 and 400 F. 








now magnesium castings for 
high temperature applications 


Now you can enjoy the high strength-weight ratio of magnesium at high 
temperatures. Alloys now being cast by Rolle have the tensile strength and 
creep resistance modern jets and missiles demand. . . even at temperatures 
above 600F. 


Developed by Magnesium Elektron Ltd., these rare-earth magnesium alloys 
were pioneered in this country by Rolle personnel. And in the hands of Rolle 
foundry engineers, the published specifications of the alloys are being real- 
ized to the utmost in casting after casting. 


As a specialist in the sand, permanent mold, shell, and investment casting of 
the light metals, Rolle can offer you unrivalled experience from design 
through pouring and testing . . . whether you need creep resistance above 
600F or not. Take advantage of that experience by bringing your casting 
problems to Rolle. You’ll be assured of the best possible casting in the one 
alloy that meets all your needs, and at the same time, you’ll save time, 
trouble, and expense. 


FREE 57-PAGE ENGINEERING MANDAL helps you design and specify 
aluminum and magnesium castings. Available on letterhead request. Write 
for your personal copy. 


canginetenix ene PO OLLE 


MANUFACTURING COMPANY 





303 Cannon Avenve, Lansdale, Pa. Lansdale 5162 


For more information, turn to Reader Service Card, Circle No. 461 
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Helping to overcome metal 
without skyrocketing costs or just getting costs down are usual events 


with CMP. 


fabricating difficulties, improving products 


For example, the manufacturer who was heat-treating formed steel parts 
subsequently assembled with other components into a powered unit. The 
forming involves severe deformation and was hampered by lack of uni- 
formity in the annealed strip steel. Distortion in the heat treatment fol- 
lowed, resulting in a low percentage of finished assemblies passed as 
satisfactory. 


To minimize these fabricating difficulties, CMP developed a special anneal- 
ing process for the strip. Using this steel, parts, when subjected to the 
manufacturer’s standard heat-treating practice, were acceptable and yield 
was greatly increased. 


At CMP, processing cold rolled strip steel to restricted specifications has 
been reduced to an exact science and CMP men have been trained to spot 
opportunities for solution of production cost and product improvement 
problems through application of restricted specifications. 


Why not put your problems up to a CMP man? 





THE Co.i.wD METAL PRODUCTS cO. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 


PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND. 


SALES OFFICES: NEW YORK CLEVELAND DETROIT INDIANAPOLIS 


CHICAGO 


LOS ANGELES SAN FRANCISCO 

















RESTRICTED “% 
SPECIFICATION 


COLD ROLLED 
STRIP STEEL 


is available in 
Low Carbon Grades * High 
Carbon Spring Steel (an- 
nealed and tempered) 
* Stainless Types * 
Alloy Grades « 
Electro Zinc 
Coated 


For more information, turn to Reader Service Card, Circle No. 486 
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CMP 
RESTRICTED 
SPECIFICATION 


COLD ROLLED 
STRIP STEEL 


Processed to meet special gauge 
tolerances and provide special 
finishes and physical prop- 
erties . . . solves many 
fabrication, cost 
& performance 
problems. 














| -ENGINEERS. 
‘ab ‘COMPANIES 
OF | SOCIETIES 


Richard R. Kesti is the recently ap- 
both V 
vair Corp. and Sinclair-Collins Valve 


Co. 


pointed chief engineer of 


Dr. Gerhard Reethof has been made 
chief of research and LeRoy D. Tay- 
lor, assistant chief engineer for de- 
velopment, Vickers Incorporated. 


Dr. Harold J. Dawe is now technica] 
staff consultant of Acheson Indus- 
tries, Inc. 


Donald R. Church has been named 
chief engineer, Acoustica Associates, 
Inc. 


Theodore W. Bossert has been ad- 
vanced to chief metallurgist, Alumi- 
num Co. of America. Mr. Bossert 
had been serving as assistant chief 
metallurgist of the metal manufac- 
turing divisions. 


Chedo P. Graham has been promoted 
to chief engineer, Aro Equipment 
Corp. 


Hyman Rosenthal is the new difec- 
tor of research of Arwood Precision 
Casting Corp. 


Albert S. Burgoyne has the newly 
created office of vice president in 
charge of manufacturing, E. W. 
Bliss Co. 


Dr. Robert F. Mehl, director of 
Metals Research Laboratory and 
head of metallurgical engineering at 
Carnegie Institute of Technology, 
has been awarded the “Grand” Medal 
of Le Chatalier by the Council of the 
French Society of Metallurgy for 
distinguished service in the field of 
metallurgical engineering research. 


Albert J. Hanssen has joined Cono- 
flow Corp. as chief engineer. 


R. Karl Smith is manager of product 
engineering in the Refractories Div., 
Corning Glass Works. 


Thomas A. Carr has been made 
supervisor of metallurgy and quality 
control, Spring Div., Crucible Steel 
Co. of America. 


Dr. Griffin D. Jones is now director 
of Dow Chemical Co.’s Physical Re- 
search Laboratory. 


Robert D. Flori has been elected 
president of the new combination of 
Flori Pipe Co. of St. Louis and 
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ORDINARY LAMINATE 
AFTER BLISTER TEST 


NEW COPPER-CLAD MICARTA 
AFTER SAME TEST 


New copper-clad 
takes dip solder bath 


New H-3032 copper-clad MICARTA® cuts costs 
and production time of printed circuits. Copper- 
clad MICARTA speeds up soldering, without the 
normal accompaniment of an increase in rejects 
and missed connections. It can be cold punched 
without cracking or chipping. 

The laminate won’t blister even when dip 
soldered for 10 seconds at 500°F! Examine the 
two close-up photographs. One shows an ordi- 
nary laminate after a laboratory test. Note 
the blistering, then look at the MICARTA dip 
soldered for the same length of time—and 
there is no blistering! 

A special adhesive is used which has the same 


MICARTA* 


without blistering! 


high electrical properties, solvent resistance and 
low moisture absorption as the MICARTA 
laminate itself. Actually, adhesive strength is 
increased during soldering. 

Because of a new adhesive process, copper- 
clad MICARTA keeps its high bond strength— 
from 10 to 13 pounds versus an industry stand- 
ard of six pounds—even after heating and 
cooling is repeated many times. This is especially 
valuable for electronic circuits. 

Copper-clad MICARTA may be the answer to 
your circuit assembly problem. Write for further 
information and technical data to Westinghouse 
Electric Corp., MICARTA Div., Hampton, S. C. 


J-06624-X 


WATCH WESTINGHOUSE! 
WHERE BIG THINGS ARE HAPPENING FOR You! 


For more information, turn to Reader Service Card, Circle No. 466 
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Specify properties 


RESISTOFLEX 


Supply Corp. * Norwood, Mass. — 


when you use 
TEFLON 


XPERIENCE shows that in converting Teflon pow- 
K ders into shapes the combination of method and 
raw material used have a definite effect on physical 
and electrical properties. 


Since properties can vary, it becomes important 
to specify those needed. 


End products made from Fluoroflex®-T (Teflon) 
rods, sheets and tubes will have the specified, re- 
quired properties . . . will thus perform properly. 
For, in producing two grades of Teflon, Resistoflex 
uses extrusion and molding processes that develop 
the optimum properties in each .. . with quality 
carefully controlled for consistent performance. 


“Blectrical grade” Fluoroflex-T rods, sheets and 
tubing are certified to conform with AMS 3651 on 
all important electrical and physical properties. 
They’re recommended for the most critical uses. 


“Mechanical grade” extruded rods and tubing, 
having improved resistance to elongation, prove 
ideal for bearings, valve seats, nozzles and other 
mechanical parts. 


All Fluoroflex-T products are stress relieved for 
dimensional stability in machined parts. Send for 
data. 


® Teflon: DuPont trademark ® Fluoroflex: Resistoflex trademark 


CORPORATION 


Roseland, N. J. © Western Plant: Burbank, Calif. 


WAREHOUSING DISTRIBUTORS: Chicago, III. — Colonial Kolonite Co.; Flow Products, Inc. * 


Detroit, Mich. — F. B. wriem Co. Py bs dags ee Fibrous Glass Products 
. * Los Angeles, Calif. — Western Fibrou 
Lone Star Rubber Co ge Laminated Sheet Products Corp. * Pittsburgh, Pa. — Shields Rubber Corp. 


ew York, N. Y. — 


For more information, turn to Reader Service Card, Circle No. 463 
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onn. — industrial Safety Supply Co. * Houston, T 


, Tex. — 
Allied Plastics 














news of | ENGINEERS 


the Houston Pipe & Steel Co 
Dr. Paul J. Flory has been chose 
executive director of researc} 
head Mellon Institute’s inves 


tional activities. 


EK. W. McGovern has been appointed 
assistant technical director—carbide 
operations at Electro Metallurgica) 
Co.’s Niagara works. 


Clifford W. Brown, formerly vice 
president and general manager of 
Narmco Resins and Coatings Co., has 
been advancéd to president of the 
firm. 


Thomas G. Digges has been made 
assistant chief of the Metallurgy 
Div., National Bureau of Standards, 


Theodore J. Englund is manager of 
industrial engineering; Paul L. Lantz, 
assistant manager of industrial engi- 
neering; William F. Watts, factory 
manager of the Refractories Div.; 
and William P. Densmore, chief in- 
dustrial engineer, Norton Co. 


Edward T. Bryand has joined the 
staff of Portland Copper and Tank 
Works, Inc., as supervisor, New 
Products Dept. 


Alexander H. d’Arcambal has retired 
as president and general manager of 
Pratt & Whitney Co., Inc. He will 
remain active in company affairs in 
a consulting capacity and as honor- 


ary chairman of its board of direc 
tors. 


J. J. Punke has been elevated t 
executive vice president, Precision 


Castings Div., Harsco Corp. 


O. Jay Myers is now associated with 
Reichhold Chemicals, Inc., as vice 


president in charge of the Foundry 
Div. 


Matthew J. Donachie, former presi- 
dent, chief metallurgist and director 
of Beryllium Corp., has been ap- 
pointed works manager, Prentiss 
Wire Mills, Riverside Metal Div., H. 
K. Porter Co., Inc. 


Donald C. Erdman, formerly presi- 
dent of Electro Circuits, Inc., is 
assistant to the president, Sperry 
Products, Inc. 


Stefan J. Garvin has become associ- 
ated with Thomas & Skinner, Inc., 
as manager of operations in charge 
of all manufacturing, engineering 
and research activities. 


(News of Companies on p 210) 
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! By themselves, catalog prices of raw materials can be mis- 
‘ leading. For it’s the final cost—in terms of service life—that 
i. really determines what you pay for equipment. 
y The following table, based on cost analysis by the Pfaudler 
5 Company, indicates their estimate of comparative costs of 
“s ; producing the reactor unit shown at the left, using titanium, 
and two other well-known, corrosion-resistant metals. 
e 
k ' ‘ : 
v | REM-CRU A-55 : 
' TITANIUM ! METALA | METALB 
d Cost per Ib. $1460 ‘ $0.8025 | $2.62 
f : But titanium’s light-weight means less is needed. . . 
“ ' : { 
, : Material Required ; 250 Ibs. 785 lbs. 675 lbs. 
‘ i So the comparative cost factor is reduced .. . 
, i : 
Material Costs | $3650.00 ! $630.00 |! $1768.00 
5 Fabrication takes the lions’ share, so... .' 
Cost of Finished Reactor ' $12,150.00 ' $2391.00 | $4670.00 
. And in corrosive chlorides, hot acids, and many other environments, 
) ! laboratory and service data show... 
‘ . ! 
; Service Life 5 years 6months | 1 year 
s i ‘ 










COST 


| 
| 
Per Service Year ! $2430.00 $4670.00 


$4782.00 








Don’t be fooled by raw material costs alone—it's the cost per 


Reactor unit of REM-CRU titanium 


built by the Pfaudler Co., Rochester, service year that really counts. Then, too, down-time losses 
oF. Gee Bans Ramee & xtren Senet while equipment is being replaced can quickly mount up. 
cator of titanium and other corrosion- , , : 

resisting materials. Another plus for longer-lasting titanium. Why not let a 


REM-CRU engineer help you make the best, most profitable 
use of titanium? 


To keep abreast of the latest developments on this vital metal, 
write to Dept. M-12 for the Rem-Cru Review—a free periodical 


7 oe alias _ ¢ = af presenting the latest technical data on titanium alloys. 
TITAN FU IM soanen-cru TITANIUM, INC. MIDLAND, PENNSYLVANIA 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California «© 4501 W. Cortland Street, Chicago 39, Illinois © 405 Lexington Avenue, New York 17, N. Y. 





For more information, turn to Reader Service Card, Circle No. 465 
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Your Engineer is Right! 


Investment Casting permits new approaches to design and production engineering, 
unbound by the restrictions of traditional metallurgical practices and manufacturing 
techniques. 


Major economies are obtained when your products or components are designed... or | 
redesigned . . . with tolerance, surface and inspection criteria to conform with casting 
techniques. The resultant savings in final cost and production time, more than repay 
this small investment. | 


Your design engineer deserves and requires the great flexibility and latitude in design 
and production planning offered by Investment 
Casting. If application requirements demand that 
a part be of complex shape, intricate contours in a 
material that’s difficult to form or machine, in short 
or long run quantities, Investment Casting may 
provide the economical answer. 






























CASE IN POINT! 


Freedom of Design 


The rudder over-balance eliminator used on 
the jet bomber is an investment casting of 
specification QQ-M-55 Magnesium, Alloy AZ-92. 
This intricate design is more economically 
produced by investment casting than any other 
process, permitting design freedom and assur- 
ing quality performance. 








ARWOOD PRECISION CASTING CORPORATION 
317 West 44th Street, New York 36, N. Y. 
PLANTS: Brooklyn, N. Y.—Groton, Conn.—Tilton, N. H.—Los Angeles, Calif. 
“PIONEERS IN INVESTMENT CASTING" 


For more information, turn to Reader Service Card, Circle No. 522 
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news of | COMPANIES 


Shenango-Penn Mold Co., rece) ly 
consolidated into the parent organi. 
zation, Shenango Furnace Co., wil} 
be known as Centrifugally Cast Prod. 
ucts Div., Shenango Furnace Co 
Superior Brass Works, Inc., has pur. 
chased all the machinery, equipment 
and inventory of the recently liqui- 
dated Kendrick Manufacturing Co, 
Superior will continue operations of 
the latter company at the Kendrick 
plant for several months but will 
move operations to its own plant as 
soon as necessary alterations are 
completed. 


Union Carbide and Carbon Corp. has 
agreed to acquire all of the business 
and assets of Visking Corp. on a 
basis that will provide stockholders 
of Visking one share of Union Car- 
bide stock for each two and one-half 
shares of Visking. 


Vanadium Corp. of America has 
transferred its Engineering Dept. to 
new facilities at Cambridge, Ohio. 


Wabash Rubber & Plastics Corp. has 
opened a new 15,000-sq-ft plant in 
Seymour, Ind., to manufacture plas- 
tics items for the appliance and 
automotive industries. 


Yardley Plastics Co. has purchased 
the Decorative Plastic Molding and 
Plastic Finishing Div., D. L. Auld Co. 


Massachusetts Institute of Technol- 
ogy has established a new Division 
of Sponsored Research. It takes the 
place of both the Division of Indus- 
trial Cooperation and the Division of 
Defense Laboratories. 


Olin Mathieson Chemical Corp. and 
Revere Copper and Brass, Inc. have 
announced the formation of a $231- 
million company to produce 180,000 
tons of primary aluminum a year. 
The company will be known as Olin 
Revere Metals Corp. 


American Can Co. has_ purchased 
Bradley Container Corp. American 
Can will maintain the company as a 
wholly owned subsidiary operating 
under the Bradley name. 


American Machine & Foundry Co. 
has announced plans for a research 
and development center in Stamford, 
Conn., as headquarters for its Cen- 
tral Engineering Laboratories. 


Ferro Corp. has purchased Patterson 
Foundry and Machine Co. Patterson 
will operate as a subsidiary of Ferro. 

(News of Societies on p 212) 
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CYLINDER 
TUBING 


»+s Mirror-finished” by Standard 





ul- 


oO 
we 
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Standard “mirror-finished” cylinder tubing is full- 
finished to use without further sizing or finishing for 
such applications as automobile shock absorbers, 

power steering and hydraulic pumps. When it comes to 
punishment, it can really take it. Every inch of this 
rugged tubing measures up to exacting specifications 
in cylinder finish . . . in ID tolerances as close as .001” 
...in extreme uniformity of wall thickness and con- 


J 
' 
(Abhi POTEAU N Gi 


centricity ...in internal pressure resistance, 

tested to shocks up to 9000 p.s.z. Cylinder sizes to 3” OD 
x .165” wall. For full information on Standard’s 
complete range of products, plant facilities and 
engineering assistance send for free folder below. 


@ Welded Stainless Tubing and Pipe. © Boiler and Heat Exchanger. 


@ Welded Carbon Steel mechanical. @ Exclusive rigidized pattern. 
© Special Shapes 








Shock absorber with metal-to- Free 8-page folder on 
metal plunger in cylinder tube 
held to .001” ID tolerance. ‘‘Mir- all Standard products. 


ror-finish”, concentricity and pre- 
cision tolerance makes Standard 
cylinder-grade tubing usable as is 
for hydraulic and other cylinders. 


Write to address below. 








THE STANDARD TUBE COMPANY 

24400 PLYMOUTH ROAD = DETROIT 39, MICHIGAN 

Welded stainless tubing and pipe e Welded carbon steel mechanical e Boiler and Heat Exchanger 

e Exclusive rigidized patterns.e Special Shapes e Steel Tubing—Sizes: 2” OD to 5%" OD 
—.028 to .260 wall e Stainless—Sizes: 4%” OD to 4" OD—.020 to .154 wall. 


° For more information, turn to Reader Service Card, Circle No. 444 
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HOW CHACE 
THERMOSTATIC 
BIMETAL ACTUATES 
THE 








BOILER 
GAUGE 


This neat Type 23 D S Q T boiler gauge is a product of 






James P. Marsh Corporation, manufacturers of tem- 
perature indicating devices for industry and the home. 
The Ther-Alti-Meter shows altitude and steam pressure 
and boiler temperature, all on one compact dial. The 
temperature gauge is actuated by an element made of 
dependable Chace Thermostatic Bimetal for accuracy 


and many years of continuous performance. 











Here’s how it works: The helical coil element of Chace 
Thermostatic Bimetal (A) is welded to a knurled brass 
plug (B) which is a press fit in the immersion tube. The’ 


free end (C) fits into the slotted end of the shaft (D) 





which is geared to the temperature indicator hand. The 


bending action of the bimetal in the coil causes the 





upper end to turn counter-clockwise as the temperature 
rises, thru rotating the shaft. The element is geared so 
that it rotates the indicator 180° between the range of | 


60° and 320° F. | 


Remember Chace when you design for temperature actuation or indi- 
cation, or for protection of valuable equipment. Dependable Chace 
Thermostatic Bimetal is available in 28 types, in strip, coil or completely 
fabricated and assembled elements made to your specification. Write for 
new 44-page booklet, “Successful Applications of Chace Thermostatic 
Bimetal,”” containing interesting uses of bimetal and moni pages wat 
engineering data. 














| WV 
E 6 hewnodtalic Bimedal Sea 


1615 BEARD AVE., DETROIT 9, MICH. 





For more information, turn to Reader Service Card, Circle No. 556 
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news of | SOCIETIES 





Porcelain Enamel Institute elecied 
the following officers during its an 
nual meeting in September: p 
dent—James W. Vicary, president. 
Ervite Corp.; vice presidents—A. §. 
Ault, Chicago Vitreous Corp.; J. J, 
Boehler, Heintz Mfg. Co.; J. E. Bour- 
land, Texlite, Inc.; W. H. Lowry, 
Vitreous Steel Products Co.; H. | 
MacIntyre, Ferro Enameling Co.; H 
McE. Patton, Ingram-Richardson 
Mfg. Co.; H. A. Ringelberg, Chal- 
lenge Stamping & Porcelain Co.; ( 
J. Rodman, AllianceWare, Inc.; R. N. 
Smith, Temco, Inc.; and J. C. Winget, 
Armco Steel Corp.; treasurer—P. B. 
McBride, Porcelain Metals Corp.; 
chairman of the board of trustees— 
Glenn A. Hutt, Ferro Corp.; manag- 
ing director and secretary—John C. 
Oliver. 


Engineering College Research Coun- 
cil of American Society for Engi- 
neering Education has 
plans for a major new award in 
engineering education. Known as the 
Curtis W. McGraw Research Award 
and sponsored by McGraw-Hill Book 
Co., it will be presented annually to 
a young man who has made an orig- 
inal contribution in engineering re- 
search and who has demonstrated 
high potential for future 


announced 


leadership. 


American Society of Industrial De- 
signers has elected Jay Doblin as 
president. Mr. Doblin is director of 
the Institute of Design at Illinois 
Institute of Technology. 


American Standards Assn. presented 
two gold medals at its recent con- 
ference on standards in New York. 
Frederick S. Blackall, Jr., president 
of Taft-Peirce Manufacturing Co., 
received the Howard Coonley Medal 
for “great service in advancing the 
national economy through voluntary 
standards.” The Standards Medal 
was given to Charles Rufus Harte, 
construction engineer of New York, 
New Haven and Hartford Railroad 
Co., for leadership in the develop- 
ment and application of industrial 
standards. 

ASA has announced reelection of 
the following officers: president—H. 
Thomas Hallowell, Jr., president, 
Standard Pressed Steel Co.; vice 
president—Van H. Leichliter, vice 


president — operations, American 
Steel & Wire Div., U. S. Steel Corp.; 
and chairman of the Standards 


Council—Arthur S. Johnson, vice 
president, American Mutual Liability 
Insurance Co. 
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EXTERNAL THREADS 


@ More Parker-Engineered Die Castings 


INTERNAL THREADS 


From ONE Die: TWO Parts... THREE Savings! 


PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill. 

Ollie J. Berger Company @ 2059 East 72 Street 
CINCINNATI, Ohio 

William H. Broxterman @ 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. @ 18917 James Couzens 
GIRARD, Penna. 

Daniel F. Marsh @ 35 Chestnut Street 
KIRKWOOD 22, Mo. 

Edward F. Higgins, Jr. @ 102 West Adoms Street 
WILTON, Conn. 

Girard L. Palmer @ Belden Hill Road 
SYRACUSE, N. Y. 

J. C. Palmer @ 712 State Tower Bldg. 
BELLEFONTE, Penna. 

Warren G. Olson @ 420 East Linn Street 


These two mating parts, including the threads, are cast 
simultaneously in the same die. The result—three savings: 


1—One die instead of two saves die cost 


2—Casting two parts at one time in the same die saves 
production time 


3—Precision casting of the perfectly mated threads with 
no parting line saves machining cost 

Together, these three savings result in a substantially lower 
cost per piece. Just another example of the way Parker-en- 
gineered die castings save you money. 

Parker has been a leader in die casting for over 50 years— 
an old hand with new ideas. This skill and experience can solve 
problems — and save money—on your component parts. Just 
call the nearest Parker sales engineer or write the factory direct. 


Parker White Metal Company e 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 
ALUMINUM and ZINC 


PARKER 


die castings 


POWDERED METAL PARTS 


For more information, turn to Reader Service Card, Circle No. 523 
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BEARING PROBLEMS 


OR 








Here are 6 1. NO LUBRICATION 
operating advantages 2. NO MAINTENANCE 
to reduce 3. NO COLD-START 
downtime, lower 4. EXTENDS SHAFT LIFE 
maintenance and 5. RESISTS HIGH TEMPERATURES 
increase production 6. RESISTS ATTACK OF 


Corrosive Gases and Liquids 


Morganite bearings are ideal for installation in inaccessible 
machines, and for use in hermetically-sealed mechanisms, 
as well as heavy industrial equipment where high tempera- 
tures and corrosion are problems. The self-lubricating quali- 
ities are inherent, producing a highly efficient bearing under 
almost all conditions. 





Write today for latest catalog describing the many carbon 
and carbon-graphite products manufactured by Morganite. 












. INCORPORATED 


Manufacturers of fine carbon-graphite products for fifty years. 
3304 48th Avenue, Long Island City 1, New York 
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Meetings and Expositions 


SOCIETY OF AUTOMOTIVE ENGI 
NEERS, annual meeting an 
engineering display. Detroit 
Jan 14-18. 

SocIETY OF PLASTICS ENGI 
NEERS, annual national tech 
nical conference. St. Louis 
Jan 16-18. 

AMERICAN INSTITUTE OF MIN 
ING, METALLURGICAL AND PE- 
TROLEUM ENGINEERS, Engi- 
neers Joint Council. New 
York. Jan 17-18. 

MALLEABLE FOUNDERS’ SOCIETY, 
semiannual meeting. Cleve- 
land. Jan 18. 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, winter 
general meeting. New York. 
Jan 21-25. 

AMERICAN SOCIETY FoR TEST- 
ING MATERIALS, committee 
week. Philadelphia. Feb 4-8. 

GRAY IRON FOUNDERS’ SOCIETY, 
committee week and spring 
meeting. Philadelphia. Feb 
4-8, 

SOCIETY OF THE PLASTIcs IN- 
DUSTRY, annual Reinforced 
Plastics Div. conference. Chi- 
cago. Feb 5-7. 

MALLEABLE FOUNDERS’ SOCIETY, 
technical and operating con- 
ference. Cleveland. Feb 7-8. 

AMERICAN INSTITUTE OF MIN- 
ING, METALLURGICAL.AND PE- 
TROLEUM ENGINEERS, annual 
meeting. New Orleans. Feb 
24-28. 

Society oF AUTOMOTIVE ENGI- 
NEERS, passenger car, body 
and materials meeting. De- 
troit. Mar 5-7, 

PRESSED METAL INSTITUTE, an- 
nual spring technical meet- 
ing. Cleveland. Mar 6-8. 

NUCLEAR CONGRESS. Philadel- 
phia. Mar 11-15. 

NATIONAL ASSN. OF CORROSION 
ENGINEERS, annual confer- 
ence and exhibition. St. 
Louis. Mar 11-15. 

STEEL FOUNDERS’ SOCIETY OF 
AMERICA, annual meeting. 
Chicago. Mar 18-19. 

SocIETY OF THE PUASTICS IN- 
DUSTRY, annual national con- 
ference and Pacific Coast 
plastics exposition. Los An- 
geles. Mar 18-21. 

Society OF AUTOMOTIVE ENGI- 
NEERS, production meeting 
and forum. Buffalo, N. Y. 
Mar 20-22. 

AMERICAN SOCIETY FOR METALS, 
Western Metals Congress and 
Exposition. Los Angeles. Mar 
25-29. 

Society OF AUTOMOTIVE ENGI- 
NEERS, aeronautic meeting 
and production forum and 
aircraft engineering display. 
New York. Apr 2-5. 




















*Forged from 3'2% Nickel Steel — 
weigh 102,000 and 34,000 lbs. and are 25 and 17 feet long respectively. 


These gyratory crusher shafts 


They were produced by Bethlehem Steel Company, Steelton, Pa. 


In large forgings like this...” 


You get desired properties reliably 
with Nickel Steel 


Usually husky parts like this cannot be quenched 
without special facilities. 


How then do you get the superior mechanical 
properties often required in heavy-sectioned parts? 


By selecting a nickel alloy steel that doesn’t need 

a liquid quench to develop strength and toughness. 
Why Nickel? 

The tests of time and laws of metallurgy have 

proved nickel to be most valuable in developing high 


mechanical properties in heavy forgings. Nickel, 
often acting with other alloying elements, increases 
the hardening response of steel parts too large to 
liquid quench. The resulting microstructure formed 
gives added strength and improved toughness. 


Do you have a problem? 


Nickel alloy steels are used for dependable trouble- 
free performance in the most demanding applica- 
tions. Send us the details of your problem. We may 
be able to help you — write today. 


NCO, THE INTERNATIONAL NICKEL COMPANY, INC, Nx... S84 


TREAGCE mae 
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FASTENING 
METHODS 


Today’s engineers and designers using the 
modern ‘Tubular Way”’ of fastening do so for four 
good reasons. One is that Tubular rivets solve such 
problems as close centers and hard-to-reach locations. 
Another is that the full shear strength and strong clinch 
of Tubular rivets permit their use in countless jobs. 
A third advantage lies in lower assembly costs, 
because of the economy of Tubular rivets themselves 
and the speed with which they can be set. And fourth, 
fastening the ‘'Tubular Way” means high production 
when you use automatic riveting machines designed by 
Tubular. 


You can see how these advantages will work for 
you by sending Tubular a print, sketch or sample 
of your present or planned assembly. Talk to Tubular 
— for modern fastening methods. 











ubular Rivet 
Stud Company 


WOLLASTON (QUINCY) 70, MASS. 






BRANCH OFFICES: BUFFALO CHICAGO «+ DALLAS * DETROIT 
INDIANAPOLIS LOS ANGELES NASHVILLE * NEW YORK CITY 
PHILADELPHIA ° ST. LOUIS e SAN FRANCISCO . SEATTLE 


See your local classified directory for phone numbers. 
For more information, turn to Reader Service Card, Circle No. 485 
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continued from p 


dielectric materials such as quartz 
would have too high a loss at ¢ 

high temperatures contemplated. 
The properties of alumina were 
investigated and this materia] 
showed some promise as a Capaci- 
tor dielectric. Further improve- 
ment in leakage resistance could 
be obtained by using pure, single 
crystal alumina, i.e., sapphire. 

An index of the relative merit 
of materials as high temperature 
dielectrics is obtained by measur- 
ing the capacitance and the elec- 
trical resistance of a disk speci- 
men of the material at various 
temperatures. For a high quality 
mica blocking capacitor at room 
temperature, a value of several 
thousand megohm microfarads is 
not uncommon. Because of the 
difficulty of finding materials of 
high insulation at high tempera- 
tures, present indications are that 
there will be few materials with 
better than 1 megohm microfarad 
at 930F. Users of capacitors at 
high temperatures will have to 
take this limitation into account 
when developing circuits to in- 
clude such a component. 

The majority of micas crumble 
when heated above 1100 F, as com- 
bined water molecules are released 
from within the lattice structure. 
Work at the GE laboratory 
showed that certain domestic 
micas were not subject to such 
disintegration when heated, and 
further that the low frequency 
resistivity of the material was 
increased by such heat treatment. 
On the basis of such measure- 
ments, capacitors have been pro- 
duced that will operate success- 
fully at temperatures as high as 
1470 F. 

The limited number of materi- 
als indicated above does not 
represent all the available possi- 
bilities, and there is now under 
way active consideration of other 
materials. Of course, by using 
ceramic-titanium combinations, 
such as are used in the vacuum 
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Special Reports 


On Finishing Non-Ferrous Metals 


NUMBER I!—Paint Base, Corrosion- 
Resistant Finishing with Iridite 





required. 





® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of 
chromate conversion finishes. They are generally applied 
by dip, some by brush or spray, at or near room tem- 
perature, with automatic equipment or manual finishing 
facilities. During application, a chemical reaction occurs 
that produces a thin (.00002” max.) gel-like, complex 
chromate film of a non-porous nature on the surface of 
the metal. This film is an integral part of the metal itself, 
thus cannot flake, chip or peel. No special equipment, 
exhaust systems or specially trained personnel are 








Chromate conversion coatings are well 
known and accepted throughout industry 
as an economical means of providing cor- 
rosion protection, a good paint base and 
decorative finishes for non-ferrous metals. 
However, continued developments have 
been so rapid and widespread that many 
manufacturers may not be completely 
aware of the breadth of application of this 
type of finish. Hence, this digest of cur- 
rent information; to bring you up to date 
on the many ways in which you can ob- 
tain proper surface preparation for paint- 
ing and increase product durability with 
a single multi-purpose chemical pretreat 
ment. Report I on decorative, corrosion- 
and Report III on 
chemically polished, corrosion-resistant 
finishes are available on request. 


resistant finishes 


First, it is an accepted fact that metal 
surfaces should be prepared before paint- 
ing to make possible an efficient paint sys- 
tem. Naturally, this preparation should 
provide for good initial paint adhesion. 
Chemical treatments have proved extreme- 
ly effective in this respect, particularly 
those of a neutral or preferably acid na- 
ture. Further, to be most efficient, chem- 
ical treatments should provide a non-por- 
ous barrier to maintain adhesion by sealing 
the metal from the paint and moisture. 
They should also provide a self-healing 
film which prevents lateral corrosion in the 
event that bare metal is exposed through 
scratching. 


The Iridite chromate conversion coat- 
ings meet all these requirements. Iridite 


is a chemical conversion treatment for sur- 
face preparation. It provides initial paint 
bonding by molecular adhesion. It is acid 
in nature and produces a film that is gel- 
like and non-porous in structure. Thus, 
the Iridite film effectively seals the metal 
from the paint and from moisture penetra- 
tion. Because the film contains certain 
relatively soluble constituents, it will pro- 
tect areas scratched through to bare metal 
and prevent lateral corrosion. This is 
accomplished by a gradual leaching of 
these constituents into the damaged area. 


Further, because of its gel-like, non-crys- 
talline nature, the Iridite film will not 
affect the appearance or texture of the 
paint film, nor will it dust or powder to 
mar the painted surface. Because the 
film is non-porous, paint coverage is in- 
creased, thus substantial savings in paint 
costs will be realized. In addition, treated 
parts may be stored for long periods of 
time prior to painting without the risk of 
entrapped moisture causing blistering 
when painting. 


Iridite chromate conversion coatings 
are widely used with equal ease and suc- 
cess under both baked and air-dried paint 
systems. While the actual adherence prop- 
erties of the Iridite film do not increase 
appreciably with its thickness, corrosion 
protection does. The protection of the 
Iridite film is proportionate to its thickness 
and should be taken into consideration 
when selecting the Iridite to meet your 
needs. However, it is sometimes necess- 
ary to sacrifice maximum corrosion pro- 
tection for appearance when a finished 


(Adv.) 


part is to be only partially painted. For 
example, it may be desirable to use a thin, 
clear, bright Iridite film if the unpainted 
areas must present a chrome-like appear- 
ance. A typical case is that of instrument 
housings on which the exterior is painted 
and the inside left unpainted. 


On the other hand, if all surfaces of the 
product are to be painted and maximum 
corrosion protection is required, the heav- 
ier and most protective Iridite films should 
be used. For example, all surfaces of zinc 
die cast fruit juicers are finished with a 
highly protective Iridite film prior to paint- 
ing to provide maximum resistance to the 
corrosive action of fruit juices. 


Iridite finishes are now available for all 
commercial forms of the more commonly 
used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, 
copper, brass and bronze. In addition to 
providing an excellent base for paint, the 
Iridite films also have high decorative val- 
ue when used as final finishes in them- 
selves. 


These films can produce a wide variety 
of pleasing appearances including clear 
bright, iridescent yellow, bronze, olive 
drab and brown. In addition, many films 
can be modified by bleaching or by dyeing. 
Among the dye colors available are var- 
ious shades of red, yellow, green, blue or 
black. 


In planning or designing, you should 
consider the many other characteristics of 
Iridite finishes which may enter into the 
specific problem. In addition to their func- 
tions as protective and decorative finishes, 
and as bases for organic finishes and bond- 
ing compounds, Iridites have low elec- 
trical resistance. Some can be soldered 
and welded. The film does not affect the 
dimensional stability of close tolerance 
parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica- 
tions because of performance, low cost and 
savings of materials and equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product requires 
the services of a specialist. That’s why 
Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most 
efficient in improving the quality of your 
product. You'll find your Allied Field 
Engineer listed under “‘Plating Supplies’’ 
in your classified telephone book. Or, 
write direct and tell us your problem. 
Complete literature and data, as well as 
sample part processing, is available. 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland. ; 


For more information, turn to Reader Service Card, Circle No. 404 
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a cast rocket fin? 
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In air-foil sections, strength, accuracy 
and smoothness are of primary im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 
+.010" in thickness and .020” T.L.R. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
I25RMS. Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 


gation of 11%. 


Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 

Morris Bean & Company 

Yellow Springs 8, Ohio 





For more information, turn to Reader Service Card, Circle No. 534 
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tube, vacuum capacitors can 
constructed having low leaka 
and high breakdown §strengt 
However, because of the unity 
dielectric constant of vacuum, the 
maximum capacitance per unit 
volume is rather small. 

Wire—Another GE development 
has been the progress to date on 
a ceramic-coated wire for use in 
transformers, motors, inductors 
and alternators. A clad copper 
wire is coated with a high temper- 
ature glass which provides protec- 
tion from oxidation and also 
provides electrical insulation at 
working temperatures up to 930 F. 
At the Laboratory the wire has 
been used to form inductors and 
coils for r-f circuits, all workable 
to temperatures of 930 F. 

Tubes—Tubes constructed from 
titanium metal and special ceramic 
parts can operate at tempera- 
tures up to 1470 F. They can be 
made so as to require no heater 
power for operation at 750 F and 
above. When these tubes use titan- 
ium grids and passive cathodes, 
they can be made to exhibit a 
built-in bias of up to 2 v, so that 
no grid battery is required. They 
can have exceptionally high values 
of transconductance. 


Transformers—Tests were made 
with a small, two-winding trans- 
former which operated success- 
fully for 500 hr at a tempera- 
ture of 960 F. The characteristics 
of common coil conductors, mag- 
netic materials and insulations 
change radically at high tempera- 
tures, so that by 930 F it becomes 
necessary to find and develop suit- 
able materials. For instance, com- 
mon copper conductors are ren- 
dered useless by progressive 
oxidation; common magnetic 
steels lose their magnetic proper- 
ties; the resistance of inorganic 
insulating materials drops to 
marginal values. In contrast, the 
new high temperature transform- 
ers utilize magnetic steel with a 
Curie temperature well above 
930 F, silver- and nickel-clad cop- 
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TILL LIKE NEW 


..» After 100 Operations at 2300 


This tray made of HAsTELLoy alloy X has been heated to 
2300 deg. F on more than 100 different occasions and still 
shows no signs of oxidation or distortion. In each cycle the 
tray is heated to 1300 deg. F for an hour, and then to 2300 
deg. F for an additional half hour. Trays made from other ma- 
terials, and used under the same conditions, failed from 
oxidation and warpage after a few firing cycles. 

The tray is 18 in. square and is fabricated from 
HasteLtoy alloy X sheared plate. It is used to sup- 
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4 TRADE-MARK j 
y ALLOYS «| : 

















deg. F 


port heavy molds during a tungsten carbide bonding 
process. 


good service in 


HasTeLLoy alloy X has given similar 
other furnace applications such as muffles, flame targets, 
rollers, and heating tubes. It is equally suitable for use 
in jet engine tailpipes, afterburner components, and other 
aircraft parts exposed to heat and oxidation. 

For complete information on properties and forms, ask 


for the booklet, ““HASTELLOY Alloy p By: 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago + Cleveland « Detroit - Houston « Los Angeles « New York « San Francisco + Tulsa 


“Hastelloy”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 





. For more information, turn to Reader Service Card, Circle No. 511 
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olding lasties 
[conc with ® 
E GINEERING 


| Whether we start from 





scratch or are called on to 

cooperate with your engi- 

neers — you'll find it pays 

to use K & J's molding 
| know-how. 





With engineering, mold- 
making and molding under 
one roof, we assume every 





) responsibility for meeting 
your specifications .... for 
custom-molding plastics to 
the highest performance 

standards. 
Send for brochure, “A 


Service to Users of Com- 
pression Molded Plastics.’ 


Write for Free Catalog 





KUHN & JACOB 


MOLDING & TOOL CO. 
1203 Southard St., Trenton 8,N.J. 


Represented by 
5. C. Ullman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 


For more information, Circle No. 391 
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per conductors, and ceramic in- 
sulations. 

Even the new transformer ma- 
terials experience radical changes 
in their characteristics from room 
temperature to operating temper- 
ature. The resistance of insulation 
changes by a factor of 10°, the 
excitation requirements of mag- 
netic steel increase two or three 
times, and the resistance of con- 
ductors increases to three times 
that at room temperature. Thus 
the design of high temperature 
transformers becomes a problem 
of material development. 

Motors—Utilizing a new ceramic 
stator insulation, silver rotor con- 
ductors, and nickel-clad wire, a 
small servo motor that operates 
at a temperature of 930 F has 
been developed. It is two-phase, 
400 cycle, and operates at 57 v. 
Stators and rotors of similar con- 
struction have been operated suc- 
cessfully for 1000 hr at 930 F. 

Circuits—The various compo- 
nents to be assembled into a cir- 
cuit require connections and 
points of support. As operating 
temperatures are increased, 
siderations of chemical stability, 
oxidation resistance, high electri- 
cal conductivity and mechanical 
strength eliminate many mate- 
rials used for such circuit con- 
nections at room temperature. Up 
to 930 F, surface protected copper 
is a useful material, but for opera- 
tion at 1300 F the choice is nar- 
rowed to materials such as oxida- 
tion resistant alloys and stainless 
steels, which have relatively 
high resistivity, and to the more 
expensive noble metals such as 
platinum, silver and gold. 

Recent printed circuit work at 
the Laboratory has included use 
of metallic silver bonded to a ce- 
ramic base. Component mounting 
supports are provided by platinum 
wires imbedded in the ceramic at 
connection points. Since the plat- 
inum does not oxidize, spot weld- 
ing or high temperature brazing 
is possible without elaborate sur- 
face cleaning. 

(more News on p 222) 
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precision strip 
for electronics 
applications 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


a) 


PRECISION PRODUCTS, INC. 


501 Crescent Avenue « Peading, Pa 


SALES OFFICES 


New York Philadelphia 
H.G.WILLIAMS J. A. RHODES 
Ramsey, N. J. Upper Darby, Pa. 
Goon St. Lovis 
F.G. STROKE JA. CROWE 
Cleveland 
L. D. ALSPACH Houston 
Chica RANDOLPH 
R. A. SRURKETT SALES CO. 
Los An 
KRUS N WIRE & STEEL CO. 
WAREHOUSES 
New York 
BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jersey 
Chicago 


PRECISION STEEL WAREHOUSE INC. 


Los Angeles 
KRUSEN WIRE & STEEL CO. 


For more information, Circle No. 407 
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| in @ used car- 





| Stainless Steel sells and re-sells! 








The Stainless Steel trim, molding and vital 
parts that add style and beauty to a car, inside and 
out, are features that help make the sale. 


Stainless Steel has wide customer acceptance. S T S 

It's easy to clean and keep clean. It’s a tough, solid A | N L = _ 

metal that will not corrode or dent and stands 

The finish never fades and parts are easy to / E E L 

replace. Stainless Steel lasts the life of the car. It 


up to gravel, ice, salt and water. 
sells in a new car and it re-sells in a used car. fo r au to mo b | le S 











Mc Lo UTH STEEL C ORPORATION, Detroit, Michigan, Manufacturers of Stainless and Carbon Steels 


* For more information, turn to Reader Service Card, Circle No. 514 
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‘GERVRITE ” 
THERMOCOUPLE 
HEAD 


the head that’s ahead 
in every way 


This new ‘‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap —a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of 2”, 3%”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions, The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a “‘Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details A 


gies, CORDON Go 
— >< SERVICE — 


CLAUD S. GORDON CO. 


Manufacturers + Engineers + Distributors 


Thermocouples & Accessories * Temperature Control 
Instruments «+ Industrial Furnaces & Ovens 
Metallurgical Testing Machines 


611 West 30th Street, Chicago 16 Illinois 
2023 Hamilton Avenue, Cleveland 14, Ohio 


Bw 





For more information, Circle No. 471 
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Plastics Production 
Continues to Mount 


Present indications in the plas- 
tics industry are that production 
of synthetic plastics and resin ma- 
terials will top 4 billion pounds in 
1956. This total compares with 
3.5 billion pounds in 1955 and will 
make plastics a $2 billion industry. 
These were the conclusions of Nor- 
man Anderson, president of the 
Society of the Plastics Industry, 
Inc., voiced at the New England 
meeting in October. 

Mr. Anderson noted that mold- 
making shows an increase over a 
similar period last year of ap- 
proximately 12%. Considering 
the three to four month lag before 
actual production, this figure is an 
indication that this year’s higher 
manufacturing rate will continue 
through the end of the year. A 
second noticeable gain is in the 
area of reinforced plastics. Last 
year’s consumption of 49 million 
pounds was an 80% increase over 
1954. The Society’s estimate that 
1956 would consume 73 million 
pounds of polyester resin is hold- 
ing up well, with the possibility 
that the figure may reach 80 mil- 
lion. Plastics pipe is enjoying an- 
ticipated sales this year of over 
$50 million, compared with $45 
million last year. 


Rubber Developments— 
Synthetic and Natural 


Synthetic rubber whose struc- 
ture duplicates that of natural 
rubber is now in pilot plant pro- 
duction at a new plant of Good- 
rich-Gulf Chemicals, Inc. at Avon 
Lake, Ohio. 

Ameripol SN, as the material 
is called, will be made available 
to other companies for testing 
purposes. So far, it has been 
tested principally by B. F. Good- 
rich Co. in the manufacture of 
large truck tires. Tires made en- 
tirely of Ameripol SN are giving 
highway service and mileage in 
fleet operations comparable to that 
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... getting drier 
Compressed Air 


Direct saving 1n the cost of cooling 
water saves the price of the Niagara 
Aero After Cooler (for compressed 
air or gas) in less than two years. 

Extra, for no cost, the drier air 
gives you a better operation and low- 
er costs in the use of all air-operated 
tools and machines, paint spraying, 
sand blasting or moisture-free air 
cleaning. Water saving also means 
less expense for piping, pumping, wa- 
ter treatment and water disposal, or 
you get the use of water elsewhere in 
your plant where it may be badly 
needed. 

Niagara Aero After Cooler assures 
all these benefits because it cools 
compressed air or gas below the 
temperature of the surrounding at- 
mosphere; there can be no further 
condensation in your air lines. It con- 
denses the moisture by passing the 
air thru a coil on the surface of which 
water is evaporated, transferring the 
heat to the atmosphere. It is installed 
outdoors, protected from freezing in 
winter by the Niagara Balanced 
Wet Bulb Control. 


Write for Bulletin No. 130. 
Address Dept. MM. 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N.Y. 


District Engineer 
n Principal Cities FU § 





For more information, Circle No. 481 
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5 the MEF" 


Controuten Arc 


Semi- and full-automatic welding are represent- 
ative of the trend to automation. Today the de- 
mand is for dependability in operation coupled 
with uniformity of production. The constant vol- 
tage M & T Controlled Arc Power Supply was 
designed and built to meet this demand — and, 
as a plus feature, is providing greater overall 
welding economy. 





{::|- UNIFORM PRODUCTION .: 


3 Operating variables 








are eliminated. Instant starting and recovery — 
precise and automatic arc control — a steady arc 
voltage — uniform penetration with less undercut- 
ting — all assure an even bead shape and an even 
rate of deposit. The M & T Controlled Arc Power 
Supply used with a constant speed wire feed re- 
sults in faster and more uniform production of 
high quality weldments. 





2) OVERALL ECONOMY -2:: 


Installation costs are low, 





lighter and easier installed input wiring and switches 
being used. Input current requirements are less; 


WELDING SUPPLIES 


RADIOGRAPHIC EQUIPMENT 








OWER Supply 


no external voltage controls are needed; welding is 
completed faster with fewer rejects. 





ARC 


LENGTH 
STAYS 
CONSTANT 








¢:] DEPENDABLE OPERATION’: highest 


quality electrical components with a minimum of 
moving parts assure trouble-free operation with 
little or no need for maintenance. 





For more information, write for literature... 
or ask for a demonstration that will show you 
how to cut costs and improve the quality 
in any type semi- or full-automatic welding. 


PLATING MATERIALS METAL Ba THERMIT 


ORGANIC COATINGS 
CERAMIC MATERIALS 
Tin & TIN CHEMICALS 


CORPORATION 


cciek sitene. ited GENERAL OFFICES: RAHWAY, NEW JERSEY 


For more information, turn to Reader Service Card, Circie No. 469 
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ENGINEERED 
PRECISION CASTING a 


we 


INVESTMENT 
CASTING 


PART: Paper Gripper for Printing 
Press 


MATERIAL: Alloy Steel 4340 

PROBLEM: To lower costs substan- 

tially below those of difficult and 

expensive forming methods yet re- 

tain the following features: 

1. Sharp reverse knurling for more 
efficient gripper action. 

2. Maintain uniform gripping action 
from part to part. 


3. Eliminate milling and coining 
operations. 

SOLUTION: An EPCO Investment 
Casting - - It produced a sharp 


gripping pad in true relationship 
to the center line of part. 


CONCLUSION: When the shape of 
a part makes it difficult or expen- 
sive to perform special forming oper- 
ations check an EPCO Investment 
Casting as a possible solution. 


Send us drawings, samples and 
specification of parts for detailed 
process analysis and cost quota- 
tion without cost o: obligation. 


N. J. HIGHWAY 79 
MORGANVILLE, N. J. 
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Proves the Point 4 
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For more information, Circle No. 502 
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of tires made 
ber, the 
Army 


wholly of crude rub- 
has announced. 
Ordnance have re- 
ported military truck tires made 
of Ameripol SN superior to stand- 
ard truck tires. 


company 


tests 


A team of Goodrich-Gulf scien- 
working in the B. F. Good- 
rich Research Center at Brecks- 
ville, Ohio, discovered the new 
rubber in 1954, achieving for the 
first time a man-made rubber that 
has the same molecular structure 
as crude rubbers. The company 
has produced the new rubber in 
small quantities for more than a 
year while the new plant was be- 
ing constructed. 

At the same time, the Office of 
Defense Mobilization reports that 
two American scientists, Dr. H. J. 
Teas of the Agriculture Depart- 
ment’s Research Service and Dr. 
R. §S. Bandurski of Michigan 
State University, have achieved 
test tube synthesis of natural rub- 
ber by incubating radioactive 
rubber enzymes with acetic acid. 
They speeded up the formation of 
rubber by adding several com- 
pounds required for the activity 
of the enzymes being tested. 

The method may provide a 
shorteut in the breeding of high- 
vield rubber trees, since it would 
give the breeders early informa- 
tion on the yield potential of dif- 
ferent types. The development 
was also seen as having practical 
application in other branches of 
the Isoprenoid family. 


tists, 


Alumina is Produced 
from Abundant Clay 


Anaconda Co. has found a way 
to extract alumina, the principal 
raw material of aluminum, from 
abundant domestic clays. 

Clyde E. Weed, president, dis- 
closed that a million-dollar plant 
was being built at the giant Ana- 
conda, Mont. reduction works to 
test the alumina process on a 
commercial scale. The pilot plant 


pe ae 








| INVESTIGATE! 


It’s just good business to 
specify Promet Engineered 
Bronze Bearings, 
Bushings and Wearing 
Parts. For proof send 


prints and 





condition of eperation for 


recommendations 


and quotations, 






SPECIFY / 


Superior service guaranteed 
or your money back! 
Special formulas, develop- 
ed for specific or unusual 
conditions. Will not cut 

or stick to the shaft under 
ordinary operating condi- 
tions. Carry on during tempo- 

rary lubrication failures. Absolutely 
will not powder in sever- 





a | 


a 


SAVE ! 


Highest quality machining to pre- 
cisely controlled tolerances. 
Difficult oil 
. smooth 






grooving .. 
groves, even around 
acute bends... 

no sharp edges or burrs 
.. remarkably better lubrication. 
Also available rough cast. 





SEND PRINTS 

and 

condition of operation 
for recommendations, 
quotations, literature 
and service data 
sheets. 








The 
Ameoucan Crucible 


‘‘Bearing Specialists Since 1919"’ 


1325 OBERLIN AVENUE, LORAIN, OHIO, U.S.A. 


Please send free literature and service data 
sheets on Promet Bronze. 


NAME | 
COMPANY. 
STREET 


ea eee 
AARNE AMIE = BRI 


For more information, Circle No. 462 











See what adhesives are doing today! 


WHEN THIS MAN SQUEEZES THE TRIGGER, HE CUTS PRODUCTION COSTS. HIS SPRAY GUN IS LOADED WITH A MODERN ADHESIVE BY 3M. 


‘ 


Shooting holes in production costs 


Every day this worker shoots holes 
in his company’s manufacturing costs. 
The 3M adhesive in his spray gun 
creates a structural sandwich that’s 
inexpensive, featherweight and strong. 
Naturally this adhesive is a favorite 
with the comptroller. 


3M adhesives like EC-1357 and EC- 
1177 bond a honeycomb paper core 


ZS 


Ze 
1 OM. 
XN ADHESIVES 


\) 
YI 


SHEETINGS 7 


MAKERS OF “SCOTCH” BRAND PRESSURE-SENSITIVE TAPES . 


"3M" ABRASIVE PAPER AND CLOTH . 


between thin metal skins. They pro- 
duce rigid, more durable units from 
such light materials because they’re 
tougher, more flexible. Many indus- 
tries benefit: building, furniture, air- 
craft, railroad equipment and others. 


These 3M adhesives are specially de- 
signed for this sandwich construction, 
thoroughly tested. They apply fast 


417 PIQUETTE AVE., DETROIT 2. MICH.eGENERAL SALES OFFICES: ST. PAUL 6, MINN. e EXPORT: 99 PARK AVE., N. Y. 16. N. ¥Y.eCANADA: P.O. BOX 757 


“SCOTCH” BRAND SOUND-RECORDING TAPE . 


"3M" ADHESIVES AND COATINGS 


and easily, like the hundreds of varied 
3M adhesives for other uses. 


SEE WHAT ADHESIVES CAN DO FOR YOU! 


Consult 3M research. Contact your 
3M Field Engineer. Or for informa- 
tion and free literature write on 
your company letterhead to: | proouct oF 
3M, Dept. 612, 417 Piquette 3M 
Avenue, Detroit 2, Michigan. | researcx 


ADHESIVES AND COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


LONDON, ONT 
“SCOTCHLITE” BRAND REFLECTIVE 


. "3M" ROOFING GRANULES . "3M" CHEMICALS 


For more information, turn to Reader Service Card, Circle No. 519 
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Luster-on 


PROTECTS and 
BRIGHTENS | 


7A\\ (Gare | 
LOWEST COST YET 





LUSTER-ON 52 POWDER is a low, 
low priced single dip, no-leach con- 
version coating for zinc plated sur- 
faces. 


LUSTER-ON 52 POWDER was re- 
cently developed by The Chemical 
Corporation for automatic equip- 
ment where facilities are not 
available for added leaching and 
rinsing. 


LUSTER-ON 52 POWDER gives a 
bright bluish hue; provides lasting 
corrosion protection against stain- 
ing, tarnishing and white powder 
products. 


LUSTER-ON 52 POWDER can now be 
used in cases where cost has pro- 
hibited use of chromates in the past. 
For instance, electrical conduit, 
conduit boxes, screws and builder’s 
hardware, tools, electronic parts, | 
air conditioning parts, automotive 
parts, cheap toys. 


LUSTER-ON 52 POWDER is not only 
low, low in price, but eliminates 
expensive handling, space-consum- 
ing storage and carboy deposits. 


tested Luster-On liquid dips and 


‘ ‘ 
Still available, of course — time- | 
coatings for all your needs. | 


Data Sheets and Prices on Request. 
Send in part for free processing. 


West Coast: Crown Chem. & Engr. 
Los Angeles & San Francisco 


Canadian Licensee: Alloycraft Ltd. 
Montreal 


ee ° 4 
CORPORATION © 


67 Waltham Ave. ¢ Springfield 9, Mass. 





For more information, Circle No. 392 
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will be completed next fall. It will 
process low-grade clays, as dis- 
tinguished from bauxite ore, by 
leaching and high pressure filtra- 
tion at the rate of 50 tons a day. 
From these clays it will produce 
10 to 14 tons per day of alumina. 

Mr. Weed and other officials 
stress that there are many prob- 
lems in bulk production that do 
not show up in the test tube and 
there is no certainty the alumina 
resulting from the process will 
yield as much metal as the mate- 
rial now purchased from Reynolds 
Metal Co. They also emphasize 
that a process that might be eco- 
nomical for a smelter in northern 
Montana would not necessarily be 
practical for another company that 
had already established alumina 
plants near its smelters or a 
source of rich bauxite ore. 

However, the implications for 
future aluminum plants, and for 
assuring the nation of alumina in 
defense emergencies, cannot be 
overlooked. The bulk of the world’s 
aluminum is derived today from 
brown bauxite ore mined in the 
tropics. This is processed into 
white, sugary alumina, which in 
turn is reduced electrolytically to 
aluminum. 


United States aluminum makers 
import about three-fourths of 
their bauxite, chiefly from Ja- 
maica and Surinam. The rest is 
mined in Arkansas. 


Special Plant Built 
to Process Titanium 


The first specialized and exclu- 
sive facility for rolling and forg- 
ing titanium will go on stream in 
the very near future. Since its be- 
ginning the titanium industry has 
utilized steel mills to convert tita- 
nium ingot into sheet, strip, billet 
and bar. The establishment, by 
Titanium Corp. of America, of 
this separate processing facility 
marks the first effort to handle 
the more demanding high strength 
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company 


4421 Benefit Ave., Ashtabula, Ohio 
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HARPER...a better source for STAINLESS 
and at no added cost 


Here are the reasons why stainless bolts, nuts, screws, You get all these Harper advantages at no added cost. 
washers and rivets by Harper will mean longer life, Whether your order is large or small, it will be filled 
improved appearance to the equipment you make. immediately from stock or promptly from the mill. 


® Stronger in tensile Your Harper distributor has a wide range of highest 
¢ Higher in yield strength quality stainless steel fastenings in stock. Call him 
o. lids tevctieheds eueaeen today or write us for Catalog 26. 
8 Branch Offices in Principal Cities 
THE H. M. HARPER COMPANY 
82u1 Lehigh Avenue, Morton Grove, III. 


e More corrosion resistant 
e Engineered to highest standards 


Specialists in all corrosion-resistant fastenings 
Bolts « Nuts e Screws ¢ Rivets ¢ Washers 
of Brass ¢ Bronze *« Monel « Aluminum e Stainless 


wn So) 


LA 4 


For more information, turn to Reader Service Card, Circle No. 425 
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CHROMALOX 


Electric 


IMMERSION HEATERS 


with or without 
built-in thermostats 


... fit the heat to your need 
up to 100,000 watts 
and 2,500 psi 


Full range of sizes and ratings in portable, 
screw-plug and flanged types. Available 
with copper, steel or alloy sheaths to 
resist corrosion. 

Used for heating water, asphalt, 
greases, molten salts, pickling and plat- 
ing baths, process kettles; for super- 
heating steam and compressed air; for 
melting lead, solder, babbit; and for a 
wide range of similar applications. 


Let the Chromalox Sales-Engineering staff 
solve your heating problems .. . electrically. 


Write for your copy of 
Catalog 50 


—for full information on the 
complete line of Chromalox | 
Electric Heaters and controls. 
For ideas on additional ap- 
plications of electric heat, 
request Booklet F1550—“1Q1 = 
Ways to Apply Electric Heat.” 


Edwin L. Wiegand Company 


7523 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


'\ CHROMALOX 


EDWIN L. WIEGAND COMPANY 
7523 Thomas Boulevard, Pittsburgh 8, Pa. 


| would like to have... 


| 

| 

| 

(") a copy of Catalog 50 | 
[_] a copy of “101 Ways” 
[_] a Sales-Engineer contact me. : 
! 

| 

| 


Name___ te 





Company—_._._ — aes 





Street 


City ane’ Zone State 


——--~----------4 


For more information, Circle No. 435 
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alloy products in a separate tita 
nium rolling and forging plant 

The plant, a 400,000-sq-ft mill 
located at Toronto, Ohio, was pul 
chased from Louis Berkman Co. 
It is presently being converted to 
suit the requirements of titanium 
processing. Special rolling mills 
and TMCA-designed vacuum an- 
nealing furnaces and heat treating 
equipment are being made for 
the new plant. 

The first items the new plant 
will produce are special forged 
billets for jet engine wheels and 
heat treated alloy sheet for ad- 
vanced jet fighters, bombers and 
ballistic missiles. 


Materials Selected 


for Satellite Launcher 


The Vanguard launching vehicle 
for the earth’s satellite will be 
constructed principally of stain- 
less steel, aluminum and magne- 
sium. 

The vehicle will be the first 
three-stage rocket to be developed 
in the United States and is about 
72 ft long with 45-in. dia in the 
first stage and 32-in. dia in the 
second. 

Only 14% of the 11-ton rocket 
is airframe structure; the rest is 
fuel, propulsion units and control 
equipment. The first stage will 
consist of two stressed-skin fuel 
tanks. The tank walls—actually 
the rocket skin—will consist of 
two aluminum skins and will be 
supported by two channel frames 
each and dome-shaped headers. 
The joint between the skins and 
headers will be reinforced by an 
aluminum extrusion. The metal 
parts will be fusion welded to pro- 
vide a leakproof joint. 

In the first stage engine section 
aft of the fuel tanks, magnesium 
skins will be riveted to aluminum 
frames and stringers. Forward 
of the main tanks of the first stage 
is a transition section, a riveted 
assembly of aluminum frames and 
magnesium skins. In this section 
the 45-in. dia of the first stage is 
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we! al FINISH, 

CLEANERS 
AND 

PROCESSES 


Die Casting 
Finishers 





Cleaning and barrel tumbling are 
important operational steps. They must 
rank high in your thinking because they 
are so important in the overall finishing 
picture. CLEPO Products have much to 
offer you in quality and effectiveness; and 
what is equally important, economy. 
Why not get acquainted with CLEPO 
Products? Send for our General Catalog 
on Cleaners, Barrel Tumbling Com- 
pounds, and other products. If you have 
a problem that is bothering you now, ask 
to have our field service man call. Or 


send samples to our laboratory for study 
and tests. 


Serving industry in this way hao 
been our business since 1933 


FREDERICK 





| Chemical’ Company Ine 


538 FOREST STREET, KEARNY, N.J. 


For more information, Circle No, 474 
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NDE’s Flame-Plating gun is operated en- 
ely by remote control. At control panel 
elow) is operator, who observes process 
At right, 
Mlame-Plating gun is seen as workpiece is 

ured in fixture (top), as gun is brought 
into range (center), and at the instant of a 
blast in the plating action (bottom). 


rough safety-glass window. 

















Not all guns shoot BULLETS 











... this one gives metal parts EXTRA WEAR RESISTANCE 


A dramatic and useful coating process for metal 
parts has been developed by LINDE engineers to 
provide extra resistance to wear and abrasion. This 
method, called Flame-Plating, utilizes a special, 
rapid-fire gun to apply arf extremely hard coating of 
tungsten carbide or aluminum oxide on precision 
parts subject to unusual wear or fretting corrosion. 

The Flame-Plating gun consists of a barrel and a 
mechanism for loading precise amounts of powdered 
coating material and explosive gases into a firing 
chamber. The powder—tungsten carbide or alumi- 
num oxide —remains suspended in the gases until a 
controlled spark ignites the mixture. 

The resulting detonation creates heat and pres- 
sure waves of tremendous force. These waves rip 
through the gas-and-powder mixture at supersonic 
velocity. The particles are hurled against the work 


LINDE AIR PRODUCTS 


A Division of Union Carbide and Carbon Corporation 
[is New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


30 East 42nd Street 


with terrific impact. They fuse together and build 
up until the desired thickness is obtained. 

The temperature of the workpiece seldom exceeds 
400 degrees F. Thus precision parts can be Flame- 
Plated without risk of changes in physical dimen- 
sions or metallurgical properties. Coatings can be 
Flame-Plated in thicknesses from .002 to .010 inch, 
and finished to 0.5 microinches rms. Practically all 
metals can be Flame-Plated. 


The extra resistance of Flame-Plated parts to wear, abrasion, 
and fretting corrosion has been proved in actual service. V ital 
parts in aircraft and automotive power plants, hydraulic sys- 
tems, and heating units, as well as textile and canning machin- 
ery, plug and ring gages, bearings, and seals have all had their 
useful life greatly extended—and economically, too—with 
Flame-Plating by LINDE. Find out how Flame-Plating can help 
you improve your own design. Write for a free copy of the 
booklet, “Flame-Plating,” F8065. Address “Flame-Plating, De- 
partment N-12.” 
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Flame-Plating 


4y 
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The term “Linde” is a trade-mark and PF LPis a service-mark of Union Carbide and Carbon Corporation. 


For more information, turn to Reader Service Card, Circle No. 542 
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For more information, turn to Reader Service Card, Circle No. 398 


how Ajax 


induction 

melting 

meets investment 
casting 


requirements 


at Precision Metalsmiths, Inc. 


The special melting requirements of precision investment casting are an old story to Precision 
Metalsmiths, Inc., Cleveland, Ohio. This one foundry melts ninety-two different ferrous and 
nonferrous alloys . often in small quantities. Many of these alloys require unusual protection 
from contamination during melting—and substantially all are made to extremely close analyses, 
Carbon content in some must be kept below .04%. 

Only an Ajax-Northrup converter-powered induction melting unit could meet the requirements 
of versatility, purity, and economy so well. That's why four Ajax units now satisfy all the company’s 
production needs. Three 17 pound capacity portable furnaces are each powered by 20 kw 
Ajax-Northrup spark gap converters; and the: fourth, a fifty pound capacity tilting furnace, is 
powered by a 40 kw Ajax-Northrup converter. 

Precision Metalsmiths standardized on Ajax because Ajax-Northrup units cost far less to operate 
and maintain in operation. They're ruggedly constructed to take the toughest kind of service in 
stride. Normal converter maintenance is limited to cleaning the gap chamber and inspection at 
three month intervals. For additional details, write Ajax Electrothermic Corp., Trenton 5, New 
Jersey, requesting Bulletins 14-B and 27-B. 


Associated Companies: Ajax Electric Company—Ajax Electric Furnace Co.—Ajax Engineering Corp, 


SINCE 1916 


























CRUSHABLE ALUMINA INSULATION FOR 
SWAGED THERMOCOUPLE TUBING 


@ McDanel Crushable 
Alumina Insulating Tubing 






crushes readily, packs firm- 
ly and uniformly without 
damaging conducting wire. 
Quickly strung and assem- 
bled. Competitively priced! 
Available for standard wire 
gauges in single, double 
and multiple bores. 1” to 
6” length. Special shapes, 
sizes and bores available. 


Write for samples and prices TODAY! 


MO DANell 


REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS + + «+ PENNSYLVANIA 
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reduced to the 32 in. of the secon; 
stage, which is about 31 ft lo 

The forward section of the seo. 
ond stage will contain the mastey 
guidance mechanism for the ep. 
tire vehicle. It will also carry, ep. 
closed within its forward end. the 
third stage engine and the turn. 
table on which the third stage 
carrying the satellite, is mounted. 
The second stage tanks, because of 
the corrosive nature of the pro. 
pellants—nitric acid and unsym- 
metrical dimethol hydrazene, will 
be fabricated from 17-7 PH stain- 
less steel. The forward section of 
this stage, containing the elec. 
tronic controlling units and mech- 
anisms for the entire rocket as- 
sembly, will be made of aluminum 
and magnesium. 

Both the empty rocket bottle 
and the satellite eventually will 
re-enter the earth’s lower and den- 
ser atmosphere at speeds some- 
what above 25,000 ft per sec and 
will burn and disintegrate as a re- 
sult of the heat generated by their 
passage. 


Coast ASTM Meeting 
Attracts Wide Interest 


Practically every type of engi- 
neering material was covered at 
the American Society for Testing 
Materials’ Second Pacific Area 
National Meeting, held in Los 
Angeles in September. More than 
200 papers were presented at 43 
technical sessions on research, 
properties, uses and methods of 
testing. 

Strong participation by the 
representatives of the aircraft 
and allied industries made the 
meeting particularly noteworthy. 
Also, the Subcommittee on Radi- 
ation Effects of the Atomic In- 
dustrial Forum joined with the 
ASTM Committee on Radioactive 
Isotopes in sponsoring a timely 
and important Symposium on 
Radiation Effects on Materials. 

A high point of the meeting 
was the talk given by Lt. General 
Clarence §. Irvine, who spoke on 
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Horsepower 








The crankshaft is the backbone of the piston- 
type engine. Illustrated above is the crankshaft 
forging for the most powerful piston-type air- 
craft engine ever siden 

















The history of Wyman-Gordon’s 
contribution to aircraft progress 
dates from the inception 

of the “flying machine’. 

The jet age is now calling 

on the unparalleled resources 

of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 
Larger and more intricate 

forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 

there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 








At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of the most powerful jet engines 
yet produced. 









WYMAN-GoRDON COMPANY 


Established 1883 











FORGINGS OF ALUMINUM @ MAGNESIUM @ STEEL @® TITANIUM 


WORCESTER 1, MASSACHUSETTS 


HARVEY, ILLINOIUS e DETROIT, MICHIGAN 
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Metals & Controls Corporation, Attleboro, Mass., a na- 
tional leader in the manufacture of clad metals and control 
devices, has been using protective gas atmospheres in an- 
nealing furnaces for many years. To provide a dependable 
supply of protective gas with economy, M & C selected a 
Gas Atmospheres’ 8,000 c.f.h. Generator. 


“Based on our experience over the years, we know we can 
depend on Gas Atmospheres equipment for continuous 
trouble-free performance,” says James W. Fish, M & C 
Vice-President in Charge of Manufacturing. “We feel it 
is well designed and completely reliable.” 

If you use industrial gas in any amount — remember Gas 


Atmospheres Inc. builds generating equipment that’s got 
what it takes. 
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“Super Materials for Super 


formance.” He_ discussed 
astonishing materials requir 
ments of modern aircraft and the 
even more astonishing properties 
to be required of aircraft materi- 
als in the future. 

The apparatus exhibit presented 
the opportunity of seeing at first 
hand many of the latest develop- 
ments in research and testing de- 
vices. A trend toward nondestruc- 
tive testing through the use of 
X-rays and radioactive isotopes 
and by sonic methods was indi- 


cated in many fields, especially 
metals. At the same time out- 
standing new machines showing 


many refinements in the older 
types of tests were also on display. 

More than 2500 people attended 
the meeting and exhibit. Most of 
the technical papers and reports 
are being prepared for publication 
by ASTM in the near future. 


Zirconium Capacity Up 

Allegheny Ludlum Steel Corp. 
recently completed a new furnace 
for melting high purity zirconium 
metal which can produce a 2200-Ilb 
ingot and has a rated capacity of 
50,000 Ib per month. Believed to 
be the largest furnace in use for 
melting zirconium, the _ installa- 
tion will allow a 100% increase in 
AL’s production. The furnace is 
located at Watervliet, N.Y. 

Another furnace now under 
construction will be put in opera- 
tion before the end of the year. 
The company’s rated capacity for 
production of zirconium ingots 
will then stand at 125,000 lb per 
month. 


induction Stirrers 


Improve Cast Steel 


Induction stirrers, previously 
used only in steel mills for the 
production of steel ingots to be 
converted into shapes by rolling 
or forging, will be employed by 
GE to produce better alloyed steel 
castings. Use of the stirrers is 
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THORIUM 


URANIUM’S INTERESTING STEPCHILD 


eddy Roosevelt was President. 

The age of Victorian splendor 

was in full swing. And incandes- 
cent gas lamps were lighting America. 
The heart of these glowing lamps was 
the gas mantle — made, for the most 
part, of thorium. 

Lindsay was a famous name in the 
gas-light era, a major producer of gas 
mantles. 

The manufacture of gas mantles calls 
for the impregnation of a knit fabric 
cone of ramie or rayon with thorium 
nitrate and cerous nitrate. The organic 
fiber is burned off, leaving a relic struc- 
ture of thorium and cerium oxide which 
glows white hot in a gas flame. 
~ Around 1920, gas illumination was 
largely supplanted by electric lighting. 
Demand for thorium dropped. Then 
came the atomic age. Thorium again 
became important because of its value 
as a reactor fuel breeder. 

At the present, there are two sys- 
tems in which thorium can be used as 
a fuel material breeder. One is the use 
of metal or a thorium-bismuth alloy; 
the other, a thorium oxide slurry reac- 
tor. Both procedures are being investi- 
gated by the AEC and private industry. 
It j is believed that at the assumed burn- 
up rate of thorium oxide (one pound of 
ThOz for six megawatt hours of elec- 
trical energy) the thorium-rare earth 
industry is probably capable of han- 


dling domestic demands without ex- 
cessive expansion. Thorium looks good 
as a reactor fuel for private industry 
because it is much more plentiful and 
economical than uranium. 

So much for the Buck Rogers stuff 
. . . What’s ahead for thorium, exclud- 
ing the energy field? The answer to that 
is “plenty” and chances are it can be of 
immense value to you—it already is in 
a number of industries. 

The most common thorium salts are 
the nitrates, oxides, fluorides and chlo- 
rides. Lindsay produces all of them in 
purity ranges from that required for 
ordinary technic: al use to the most crit- 
ical “reactor” grade where extremely 
high purity is a must. 

Let’s see how some of these salts are 
being used in industry. Perhaps you'll 
see a potentially profitable use for them 
in your own operations. 


Th(NO,),*°4H,O0— Manufacture of in- 
candescent gas mantles. A starting ma- 
terial for other thorium compounds and 
thorium metal. Nitrate is the standard 
commercial thorium salt. 


ThO,—Thorium oxide has the highest 
melting point of any metallic oxide 
(3220°C) and has use as a refractory 
material. It is also used with lanthanum 
oxide in the production of “rare-ele- 
ment” optical glass for unbelievably 
accurate aerial camera lenses. It is a 
source material for making thorium 


metal. The AEC and several private 
comps anies are studying its use in a 
thorium oxide-water slurry reactor. It 
has some use as a catalyst. 

Thorium-magnesium alloys have 
high strength, good creep resistance 
and elastic modulus values in the 600- 
700 °F temperature range and are used 
in jet engine castings, supersonic air- 
frame constructions and satellite rock- 
ets where high temperature service is 
required. 

Thoriated tungsten (tungsten contain- 
ing 1 to 2% ThO,) is used as a filament 
in electron tubes and as non-consumable 
electrodes in inert gas-shielded arc 
welding. 

Lindsay is the oldest and largest pro- 
ducer of thorium compounds for the 
government and private industry but 
we don’t make thorium metal. Natu- 
rally, since we've been in the business 
54 years, we've learned a good deal 
about this remarkable, versatile ele- 
ment. Data is available to you and the 
counsel of our technical staff is yours 
for the asking. 

We feel certain that thorium has 
enormous potentials in a variety of 
industries and we want to share our 
knowledge with you. If you think that 
thorium chemicals may be useful in 
improving one or more of your prod- 
ucts or processes—or in the develop- 
ment of new products—let us be of help. 
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Forced convection by a high speed fan transfers the 
heat rapidly and uniformly from the elements to the work. 
A heat resistant alloy baffle directs the flow of air between 
the baffle and the heating elements into the work chamber 
and back to the fan intake. Positive air circulation in all parts 
of the furnace chamber assures even temperature throughout 
and the rapid heating of dense loads. Process temperatures 
can be maintained within very narrow limits—thus exacting 
results may be more easily obtained. 


Complete information available in Bulletin 355. 
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DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN —— 


Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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NEWS 
said to decrease the time neces. 
sary for refining steel prior to 
pouring. 

The induction stirrer is actually 


a water cooled coil which is sus- 
pended about 1 in. below a stain- 
less steel furnace bottom. A vary- 
ing magnetic field induces eddy 
currents in the molten bath of 
metal, and the resultant field re. 
acts with the excitation field to 
create a stirring force. 

Some of the advantages are: al- 
most complete removal of such 
impurities as phosphors and sili- 
cates with little loss of metal; re- 
duction of sulfur impurities to 
one-third of conventional levels; 
better control of grain size in 
austenitic steel due to uniform 
furnace temperatures; and reduc- 
tion of refining time. 


Navy Chromium Steel 


Has No Columbium 


Continuing investigation by the 
Naval Research Laboratory into 
the replacement of austenitic 
steels by ferritic grades for high 
strength, elevated temperature ap- 
plications has led the Navy to de- 
velop a 12% chromium steel 
modification without columbium. 
Modified 12% chromium steels 
have received considerable atten- § 
tion, particularly for use in steam §& 
and gas turbines. 





What’s Happening 

in Prices and Supply : 
Copper—The price of copper c 

has been steadily decreasing since 

last March when smelters were 

quoting as high as 554% cents a 

pound. Recent price reductions 

have brought the smelters’ price 

as low as 36 cents a pound. Ac- 

cording to one observer, this price 

situation is due to months of 

heavy production unmatched by a 

corresponding rate of consump- 

tion. From a high of 138,600 tons 

last January, consumption dropped 

to 81,000 tons in July. Fabricators 
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Proof that Polyken Tapes have 


CONTROLLED STRENGTH 


( the right combination of backing and adhesive to ye you “all work—no waste” ) 





Water-proven ... and they save you money with their 
“lust right” ability to stick, seal, hold and protect 





Controlled Strength means less tape. . . and pes expensive Controlled Strength protects contents from moisture and air. 
tape... for assembly-line packaging. Polyken Waterproofs In this case, ink cans are sealed with a high-quality Polyken 
lick the cost problem ... provide vital protection against tape that grasps quickly and firmly, yet pulls off without 


a struggle. 


MAIL THIS COUPON NOW! 


Polyken, Dept. MM-L, 
222 West Adams St., Chicago 6, Illinois 


Please send me your latest sample and data file on the complete line 
of Polyken Waterproof Tapes with "Controlled Strength.” 


careless handling and exposure. 


/Polyken 


INDUSTRIAL TAPES 


THE KENDALL COMPANY, POLYKEN SALES DIVISION 
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REDUCES assembly time 85%. Nicrobraz ELIMINATES material waste and rejects. 
rings are simply slipped over tube ends. Rings produce perfect joints every time. 


Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 


Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street * Detroit 3, Michigan 
PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal 


The CONDENSED CHEMICAL DICTIONARY 


sail Completely revised and enlarged by 
New 5th Edition ARTHUR AND ELIZABETH ROSE 
State College, Pa. 


This entirely new, greatly enlarged edition of the famous Condensed Chemical 
Dictionary will prove, more than ever, one of the most valuable chemical reference 
books in any language. No other dictionary offers such a vast fund of information 
for chemists, engineers, consultants, purchasing agents, executives—for anyone 
needing quick, accurate, up-to-the-minute information on chemicals, chemical 
terminology, trade-name products and related substances. 


SOME STRIKING FEATURES OF THE NEW EDITION 

1 1,220 double-column pages as compared with 760 pages in the 4th Edition 
2 Over 30,000 revised, up-to-date entries 

3 More than 6 years in preparation 

4 Enormously expanded trade-name information obtained directly from producers 
5 Thumb-indexed for quick reference 

6 larger, easier-to-read print 


THESE ARE AMONG THE SUBJECTS COVERED 














Adhesives Metals and Alloys 

Brand Names Paints and Organic Coatings 
Cellulose Derivatives Plasticizers 

Ceramics and Glass Plastics and Rubber 
Detergents Refractories 

Engineering Materials Solvents 

Lubricants Trade Names 


Don’t fail to examine entirely on approval the 
most useful, complete chemical dictionary ever pub- 
lished! 

Mail this Coupon for Free Examination 
Ss ea eee ee a ee ee ee ee ee ee ee ee ee ee 
REINHOLD PUBLISHING CORPORATION 
430 Park Ave., New York 22, N. Y., Dept. M-975 
Please rush me a copy of THE CONDENSED CHEMICAL 

DICTIONARY, New 5th Edition, for free Examination. After 

10 days, | will send you $12.50 plus shipping costs, or | 

will return the book and owe nothing. 


CITY GB FOB ccc cccccccccscccccwiccees STATE... cccscsecs 


SAVE MONEY: Enclose $12.50 with order and Reinhold pays 
all shipping costs. Same return privilege. Please add 3% 
sales tax on N. Y. C. orders. 


For more information, turn to Reader Service Card, Circle No. 550 
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a 
stocked up during the spring an 
summer as a_ hedge against 
threatened widespread strikes 
but no major strikes developed 


The price of electrolytic coppe 
has also been reduced by Phelps 
Dodge Corp. to 36 cents a pound, 
This represents a cut of 4 cents 
a pound and is the first change iy 
producer price for copper since 
early July. Phelps Dodge also an. 
nounced a 744% decrease in cop. 
per output, from 24,000 tons a 
month to 22,150 tons a month. 

Lead— The consensus among 
market sources is that prices are 
likely to remain steady this quar- 
ter. However, with smelters’ and 
refiners’ stocks increasing and 
continuation of the Government’s 
stockpiling policy unlikely, the 
longer term outlook favors still 
lower prices. 

Nickel—The tight situation in 
the nickel market will probably 
improve after the first of the year 
because the government stockpiles 
are reported to be about up to 
their goals and more metal will be 
released for industrial use. Actual 
figures show that nickel consumers 
are getting about 7% more nickel 
this quarter, and that 75 million 
pounds of nickel will be available 
in the first quarter of 1957. This 
represents a 15 million pound in- 
crease over this quarter. 

Steel—Eugene E. Grace, chair- 
man of Bethlehem Steel Corp., 
announced that more steel price 
increases are “coming.” Exactly 
how much and when was not dis- 
closed. On the other hand, Roger 
M. Blough, chairman of U.S. Steel 
Corp., indicated that no price in- 
creases were being planned “at 
this time.” 

Wood—Prices for fir plywood 
have been steadily declining. Pro- 
ducers were recently quoting a 
price of $67 a thousand square 
feet for basic Douglas fir plywood, 
compared with $88 in February of 
this year. 

Zirconium—dZirconium Corp. of 
America has recently cut the cost 
of pure zirconium oxide by 25%, 
paving the way for use of stabil- 
ized zirconia as an economical 
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See 


C-D-F HANDLES THE COMPLETE JOB An oil circuit breaker 
component is made from two Dilecto laminated plastic tubes. 
with a threaded ring joining the assembly. From raw mate- 
rials to finish machining C-D-F does it all! 


C-D-F MAKES FLEXIBLE INSULATION To meet critical high 
heat and electrical insulating needs, C-D-F makes these 
efficient, easy-to-apply tapes. Size range is wide, with latest 
resins and backing materials used. Write for samples and 
technical bulletins of Silicone, Teflon, and Micabond tapes. 









SPECIALTIES This shaft insulator for a 
circuit breaker is molded from C-D-F’s cloth-based indus- 
trial thermosetting plastic, Celoron. Note complexity of 
mold, clean detailing. Celoron has high impact strength, is 
used in switchgear. 


po <4 ill 
C-D-F MOLDS MANY 





To make equipment 
more dependable, use 
C-D-F electrical insulation! 


The reliable operation and long life of heavy electrical 
equipment often depends on insulating parts. A good 
supplier of insulation draws from past experience to make 
this possible—C-D-F has been a recognized industry 
leader since 1895! A good supplier expands his research 
and technical skill consistently—C-D-F offers the widest 
range of electrical insulating materials, from Vulcanized 
Fibre to C-D-F Products of Tefion.* 


A BiG, RELIABLE SOURCE OF SUPPLY 


As a designer or user of electrical equipment, you gain when 
your manufacturers work with C-D-F. Quality and depend- 
ability of electrical insulation, at reasonable cost, are 
guaranteed. The latest technical advances and ideas can 
flow freely between you and C-D-F’s engineers. This page 
shows only a few of the many products C-D-F makes 
and fabricates for the electrical industry. Consult Sweet’s 
Design File for catalog information, or call your C-D-F 
sales engineer (sales offices in principal cities)—you’ll find 


he’s a good man to know! ' 
*Du Pont Trademark 


@ CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 
NEWARK 25, DELAWARE 





C-D-F UNDERSTANDS THE ELECTRICAL INDUSTRY'S NEEDS 


Precisely machined to close tolerances, Dilecto panel boards 

uarantee dependable insulation, help designers save space. 
New 1955 Dilecto catalog is yours for the asking, lists all 
new grades. 





C-D-F GIVES YOU BETTER MOTOR AND GENERATOR INSULATION 
All these built-up and bonded mi¢a products are made by 
C-D-F to provide uniform high-heat resistance and dielectric 
strength. All forms of Micabond are made for better perform- 
ance and lower costs. 


For more information, turn te Reader Service Card, Circle No. 370 
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Announcing a Special 
Pre-publication Offer on 


The 
ENCYCLOPEDIA 
of CHEMISTRY 


tion of articles ever pub- 
lished in a single volume, 
for layman and expert, 
which portrays the entire 
scope of modern chemis- 
try. Edited by George L. 
Clark and Gessner G. Haw- 
ley; written from A to Z 
by over 500 outstanding 
contributors; over 1,000 
pages; lar e7”x 10” size; 
handsomely _— 
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On January 15, 195? a new 
and unique Encyclopedia of 
Chemistry will at last be 
published in one monumental 
volume. With its publication, 
a valuable fingertip refer- 
ence work on the highest 
level will be within your 
reach. This is the first com- 
plete, modern, one-volume 
encyclopedia centered around the subject of chemistry 
and including over 20 different sciences that border 
on chemistry. 

Between ‘‘Abrasives’’ and ‘“‘Zirconium’’ are 1,000 
pages of remarkably condensed, authoritative and 
clearly presented information designed for the needs 
4 — engineers and scientific workers in all 
ields. 

A wealth of information is contained here for those 
who seek to understand current scientific events by 
referring to such topics as atomic power, automatic 
control, electron tubes, radioactivity, new elements, 
plastics, antibiotics, amino acids, allergy, air pollu- 
tion, safety, packaging, and hundreds of similar topics. 
All branches of chemistry—pure and applied, chemical 
engineering, and pertinent related fields—are covered 
carefully and completely. Every industry which manu- 
factures any type of material or product will benefit 
from this all-inclusive work covering such subjects as 
acids, additives, aerosols, anti-freeze agents, asbestos, 
asphalt, metals, cement, dyes, fertilizers, pesticides, 
oils, fats, and waxes, fuels, petrochemicals, trade- 
marks and countless others. 


Special Limited-Time Price Offer 


Orders for The Encyclopedia of Chemistry received be- 
fore January 15, 1957 will be filled at the Special 
Pre-Publication Price of $17.50. Orders received after 
that date will be filled at regular list price of $19.50. 
Don’t fail to examine entirely on approval what is cer- 
tain to be one of the most valuable reference volumes 
in the entire field of chemistry—and you'll save $2.00 
if you order now. 


Mail this Coupon for Free Examination 


REINHOLD PUBLISHING CORPORATION 
430 Park Ave., New York 22, N. Y. Dept. M-958 


(] Please send me a copy of The ENCYCLOPEDIA of 
CHEMISTRY, for Free Examination on your special Pre- 
Publication Price offer. After 10 days, | will send you 
$17.50 plus shipping costs or | will return the book 
and owe nothing. (Special $17.50 price offer expires 
January 15, 1957) 








PD Kah t he Sd chektnniidocelevisetty volte } 


CITY & ZONE STATE.. 


SAVE MONEY: Enclose $17. 50 with order aad Reinhold 
pays all shipping costs. Same return privilege. Please 
add 3% sales tax on N. Y C. orders. 


For more information, Circle No. 564 
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General Mana- 
Sargent said that 
the revamped price structure 
would, in effect, “move zirconia 
from the status of a laboratory 
curiosity to that of an economical, 
commercial item.” He said “many 
prospective users have been mark- 
ing time because costs have been 
considered prohibitive.” 


super refractory. 
ger Edward C. 


Solar Furnaces May 
Do Their Share 


Solar furnaces may contribute 
to the development of new alloys 
and cermets. 


An analysis of the value of 
solar furnaces is contained in a 
paper presented at the American 
Society of Mechanical Engineers’ 
fall meeting in Denver. Because 
solar furnaces generate tempera- 
tures of more than 6000 F in an 
atmosphere free of burning gases, 
electrode fragments and other im- 
purities, researchers can heat 
samples without exposing them to 
unwanted contamination. Use of 
solar furnaces in developing and 
producing cermets and other spe- 
cial alloys is of particular signi- 
ficance because of the present 
interest in high temperature ma- 
terials. 


The largest solar furnace in- 
stalled to date is a French unit 
200 ft in dia. Although it is theo- 
retically possible to obtain 8130 F, 
losses cut the practical reading to 
6330 F. 


Metals Men Honored 
at Cleveland Meeting 


Leaders in the metals field were 
honored at the awards luncheon 
of the American Society for Met- 
als, one of the features of the 38th 
National Metal Exposition and 
Congress held in Cleveland in Oc- 
tober. 


Clarence B. Randall, retired 
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Built to fit 
YOUR specific 
requirements 





SCALE FREE HEAT TREATING. This EF gas fired 
tadiant tube installation with 3 heating zones, elevator 
type oil quench and a 2-station washing machine and 
tinsing equipment, scale free hardens heavy aircreft 
motor parts, uniformly, automatically and continvously. 





UNIFORM ANNEALING. Brass, copper, aluminum, high 

and low carbon, stainiess and other alloy strip, tubing 

and wire in coils, on reels or in strands, are uniformly 

annealed in hundreds of EF continuous and batch type 

furnaces. Our extensive experience can save you time 
and money. 





BRIGHT ANNEALING. Discha 
fired radiant tube installation w 
atmosphere generator for bright annealing various sizes 
of stampings, uniformly and continuously. Other EF in- 
stallations are handling stainless steel and other stampings. 


e end of an EF ga: 
Li dedathiareite special 







BULLETIN No. 461 
shows typical installations 
of EF Gas-fired, Oil-fired 

and Electric Furnaces 


Send for a copy today! 


THE ELECTRIC JFURNACE CO. 


yf F- 
C ALLY 
LiIQNA FS 


Oa LEAP 


PN ELEC 


Canadian Associates 
CANEFCO LIMITED * Toronto 1, Canada 
For more information, Circle No. 498 
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Pearvidual order control? 


GET YOUR FREE COPY OF THIS \/F\// 
FULLY ILLUSTRATED FOLDER! 





E This full color folder, just off the press, shows Wherever a schedule has been established for 


in detail various methods of providing effec- the purpose of meeting a deadline, control is a 
tive control of all orders within your plant. must.” This folder illustrates the means for 
effective control of all planned orders: 


customer sales orders + internal parts orders - 


&( » PRODUCTION maintenance or repair orders + tooling orders - 
engineering projects 
ADVERTISING Don’t miss the opportunity to get ‘““What Has 


Happened To Order #2261?’ —the folder which 





ENGINEERING shows in detail a positive means of depicting 

progress against a prearranged schedule. 
MAINTENANCE In every plant, most departments must schedule 
orders, jobs or projects. This folder illustrates ex- 
: TABULATING actly how individual order control is maintained. 
<9 Write today for this new folder. Ask for KD774 
SZ ACCOUNTING —‘*What Has Happened To Order #2261?” 
= Remington Rand, Room 2244, 315 Fourth Avenue, 

=| SCHEDULING New York 10, New York. 








AND OTHERS 


Flemington. Prand. 
DIVISION OF SPERRY RAND CORPORATION 


For more information, turn to Reader Service Card, Circle No. 451 
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UNIFORM RESULTS 
ARE Vugtained INTO 


WATERBURY NICKEL SILVER 





Microphotograph 
shows grain size 
and structure uni- 
formly maintained 
in Waterbury 
Nickel Silver. 


You can expect consistently successful 
performance from every coil or sheet of 
Waterbury Rolling Mills Nickel Silver. 
Here is the reason why. 
WATERBURY’S QUALITY CON- 
TROL keeps a close watch on the metal 
from composition, through processing, to 
shipment. Raw materials are carefully 
selected, combined and processed under 
the constant scrutiny of Waterbury’s 
metallurgical laboratory. This assures a 
consistency of grain size and structure 
plus physical properties that give you un- 
interrupted success in your application. 
Waterbury Nickel Silver provides uni- 
form temper, deep drawing ease, high 
lustre finish and the ideal plating base. 
Remember also, that Waterbury’s 47 
years of metallurgical experience is avail- 
able to help you on specific problems. 


Specify Waterbury Rolling Mills 
Nickel Silver. You'll get fast delivery. 
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mY 6s HIGH LUSTRE FINISH eo IDEAL PLATING BASE 
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4 


PHOSPHOR BRONZE, COMMON BRONZE, GILDING METAL, LOW BRASS AND OTHER COPPER BASE ALLOYS 


f DEEP DRAWING EASE SPRING PROPERTIES 


WATERBURY ROLLING MILLS, INC. 
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MAIN OFFICE: Woterbury, Conn., Tel. Waterbury 4-513] 
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board of I; 
received the first 9. 
by American Metal Market. a 
President Eisenhower 
praised Mr. Randall for his “long 
record in the metal industry and 

. continuing guidance in chart- 
ing our nation’s foreign economic 
affairs.” 

Edgar H. Dix, Jr., 
director of research at the Alu- 
minum Co. of America’s labora- 
tory at Pittsburgh received the 
Albert Sauveur Achievement 
Award. William H. Eiserman, na- 
tional secretary of ASM, 
chosen by the society trustees for 
the ASM gold medal. 

Charles M. White, new 
chairman of Republic Steel, was 
given the ASM research medal for 
his sponsorship of metallurgical 
research and development. 

The ASM-Henry Marion Howe 
medal award for a joint technical 
paper went to Dr. Alexander R. 
Troiano, head of the metallurgy 
department of Case Institute of 
Technology; Dr. William Barnett, 


message, 


assistant 


was 


board 


former Case research associate 
now with General Electric Co.; 
and Dr. Richard P. Frohmberg, 


also a former Case research asso- 
ciate and now senior engineer 
with North American Aviation. 


Du Pont Ups Output 
of Transparent Films 


A substantial expansion of pro- 
ductive capacity has been an- 
nounced by Du Pont for its cello- 
phane and Mylar films. Scheduled 
for completion in the early part 
of 1958, a new construction at the 
Circleville, Ohio, plant will in- 
crease Mylar production by ap- 
proximately 50%. Cellophane pro- 
duction will be increased about 
10 million pounds by the middle 
of 1958, and another 20-million- 
pound increase is planned for 
shortly thereafter. 


° MOLYBDENUM 


60/560 TUNGSTEN- 


* MOLYBDENUM 


asks 


... when your product demands the 
highest standard of uniformity 


Because of high metal purity plus exceptional uni- 
formity in size and physical properties, Sylvania wire 
will help you hold rejection losses to a minimum... 
help you maintain consistently higher product per- 
formance standards. 


Quality-controlled to the exacting standards known 
to be needed for producing the world’s finest vacuum 
tubes—every step in the wire-making process is done 
in Sylvania’s own plants. From metal refining to draw- 
ing and finish plating . . . one manufacturer bears the 
entire responsibility of supplying the exact kind and 
quality of wire you need. 


TUNGSTEN MOLYBDENUM 


CHEMICALS 


There is a Sylvania wire for every vacuum and gas tube 
application, in a full range of sizes down to the finest 
available—bare or plated with gold, rhodium, silver 
or nickel. Extra-long lengths can be supplied on order. 


As the specifications for tube characteristics vary— 
so your wire requirements will vary. Next time you 
need standard or special wires, call in your Sylvania 
sales engineer. He will help you get exactly what you. 
need, when you need it! 


SYLVANIA ELECTRIC Propucts INc. 
Tungsten and Chemical Division, Towanda, Penn. 


PHOSPHORS SEMI-CONDUCTORS 


¥ SYLVANIA 7 


For more information, turn to Reader Service Card, Circite No. 375 
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Use sponge rubber? 


“Kou-Llo 


SPONGE 


* is a superior, light, flexible, elastic, sponge rubber. 


e takes hundreds of thousands of compressions with- 
out matting down. 


e can be engineered to any width, shape, thickness 
or compression. 


e perfect for insulating, gasketing, cushioning, 


weather-stripping, dust-proofing, shock-absorbing, 
sound- and vibration-damping. 


Send for our free swatch book! U. S. Kem-Blo Sponge, Dept. T-54, 
United States Rubber Company, Naugatuck, Conn. 





For more information, turn to Reader Service Card, Circle No. 423 
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continued from p 14 


Name” evokes these thoughts. Hitherto we 
glad that the English expression “impact extrusi in’ 
was so clearly appropriate, as is the one used jy 
Germany since 1942—“fliesspressen” (flow pressing). 
Unfortunately you used the old expression “kalt 
spritzen” which was replaced in 1942 and is used 
today only by a few manufacturers of coliapsib\ 
tubes. “Fliesspressen” is our standard expression. 


Herlan & Co. 
Gerwigstrasse 53/57 
Karlsruhe, Germany 


Thanks to our German readers for clarification on 
this point. Guess our technical German is a bit on 
the old schoolbook style. 


Sulfurizing for diesel parts? 
To the Editor: 

Your article on “Sulfurizing’”’ appearing in the 
Sept ’56 issue of MATERIALS & METHODS is extremely 
interesting and possibly has application to parts 
which go into the manufacture of our diesel engines. 

We would be very much interested in any other 
data which you might have on this process and per- 
haps getting a sample part sulfurized for investiga- 
tion as to metallurgical properties. Is this a pro- 
prietary process or can the necessary ingredients of 
the salt bath be purchased for use in any plant?... 


R. M. BAKER 

Chief Metallurgist 

Cleveland Diesel Engine Div. 
General Motors Corp. 
Cleveland, Ohio 


Sulfurizing is a proprietary process and Lubri-Case, 
Inc. has made an initial installation at the Dreve 
Co. in Philadelphia. Readers interested in further 
data or in having sample parts sulfurized should 
contact Carl M. Loeb, Jr., Lubri-Case, Inc., 187 E. 
57 St., New York 22, N. Y. 


Wanted: data on friction materials 
To the Editor: 


We are very much in need of up-to-date infor- 
mation on friction materials, particularly those 
operating at elevated temperatures. We suspect that 
there are a number of new materials of superior 
wear and high temperature characteristics, either 
on the market or about to appear on the market, but 
so far we have been unable to locate definite infor- 
mation on such materials. 

Could you refer us to a source of information, 
or if you have information on the subject, could you 
supply it to us?... 


JOHN D. NOTHSTINE, P.E. 


Paramount Engineering 
Livonia, Mich. 


We are preparing an article on this subject, but we 
have not published anything recently. A paper pre- 
sented by W. H. DuBois of Bendix Products before 
the National Tractor Meeting of the Society of Auto- 
motive Engineers in September 1956 may be helpful. 
American Brakeshoe Co., Johns-Manville and Ar- 
mour Research Foundation are organizations that 
might be of help. 
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PLUG VALVE of Geon for handling corrosive fluids 
demonstrates molding of complicated shapes with 
integral threads. At the bearing surfaces Geon is 
molded to another plastic. 








motor housing, 
requiring heavy cross section, chemical inertness, 
dimensional stability. By contrast, molding for auto- 
mobile dashboard has thin section, large projected 
area. 


LOOK WHAT THEY’RE MOLDING 
IN GEON RIGID VINYL... 


All parts shown made by Tube Turns Plastics, Inc. 


Geon polyvinyl chloride rigid compounds are recognized as 
outstanding materials for piping and fittings. Geon offers high 
impact and tensile strength, and superior resistance to oils, 
acids, alkalis, and most chemicals. 


These same rigid compounds are being molded into many 
complicated shapes and parts in addition to piping components. 
Geon can be used in designs utilizing very thin sidewalls as well 
as heavy sections. Holes, studs, and threads can be made integ- 
rally. Parts weighing several pounds can be molded in one shot. 


Despite design complexity, check Geon for strong, light, 


corrosion-resistant parts. For 
booklet on properties of rigid 
Geon compounds 8700A 
and 8750, write Dept. DP-6, 
B. F. Goodrich Chemical 


Company, 3135 Euclid Ave- 
nue, Cleveland 15, Ohio. 
Cable address: Goodchemco. 
In Canada: Kitchener, Ont. 





bathe 


ELECTRICAL PARTS include fractional horse- 
power motor housing which reduces appliance 
weight, and hanger band for transformer with 
Geon molded around metal bolt. Geon has ex- 
cellent dielectric properties. 
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B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 
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AUTO HORN (frumpet shows complicated con- 
tours possible in rigid Geon. Note very thin 
walls obtained in this high-impact material. 
Photos courtesy Tube Turns Plastics, Inc., 
Louisville, Ky. 
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@ Electric arc furnaces represent the greatest degree of 
refinement of any steel-producing method. More rigid 
metallurgical controls are possible in the electric furnace and, 
therefore, assure you the highest, most uniform quality in your steel. 
A leader in the use of the electric furnace, Copperweld offers 
the most diversified selection of hot-rolled blooms, bars and 
billets of both leaded and unleaded alloy and carbon steels. 


COPPERWELD STEEL COMPANY 


Steel Division «+ Warren, Ohio 
EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N.Y. 


For more information, turn to Reader Service Card, Circle No. 517 
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Titanium Gets Shot 

Forming titanium in a die has 
been a problem because of spring- 
back from die edges after release 
of pressure. Now springback may 
be eliminated by firing a cartridge 
behind the punch. 


. But Strikes Back 

Titanium makes up from 8 to 
60% of some pyrophoric composi- 
tions that have been proposed as 
“flints” for cigarette lighters. The 
new compounds have better spark- 
ing properties than presently used 
cerium compounds. 


Free Wheeling 

Lawnmower wheels of high 
impact polystyrene frames and 
spokes molded around a preformed 
nylon bearing are proving practi- 
cal. The nylon bearing offers high 
abrasion resistance and low fric- 
tion; the styrene frame resists 
bending, warping and denting. 





electrical 


elahe 
better 


e HEAT RESISTANCE 

© ARC RESISTANCE 

e STRENGTH & WEAR RESISTANCE 
e STABILITY 
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parts? 


Today’s new Ace Hard Rubber 
compounds are far more than “just good 
insulators” in electrical-mechanical parts. 
Look at these representative values: 
Tensile strength to 10,000 psi, moisture 
absorption as low as 0.04% , power factor 
0.006; arc resistance as high as 190; 
dielectric strength to 600 v/mil; surface 











inserts. Machinable to close machined parts. 
tolerances, with excellent 


Stepping Lightly resistance over 10® megohms; heat ® 
Polyethylene heel bases will be resistance to 300 deg. F. Compounds ACE 
used for men’s and some women’s can be blended to give just the right dielectrics: 
shoes. The economical base is combination of properties for each - 
lighter and takes a better finish job.. .economically, too, because it’s High dielectric 
than current heel bases, and it will never necessary to “over-design.” sheet - ee 
not absorb moisture or distort. Practically any size and shape can poe " m4 QE) 3 
Steel Cooler be molded, even with complicated punched or (:) a 


Stainless steel radiator parts 


are being used for the first time 
in some 1957 automobiles. Type 
430 was selected on the basis of 
extensive corrosion tests, strength 
and workability considerations, 
and the need to avoid critical ma- 
terials. 


Aluminum “Tin”? Cans 

Trimming of manufacturing 
costs may result in aluminum cans 
replacing black-plated steel “tin” 
cans. Toilet items will appear in 
aerosol aluminum containers this 
Christmas, and a Western brewer 
is also considering the idea. 





dimensional stability. Why not 
check up on today’s new 
compounds for your designs? 


f € 
fi 


Design hints covering wide variety of 
Ace hard rubber, Ace plastics, and 
fubber-plastic blends are available in 80-pg. 
Ace Handbook. Write for your copy today. 





oa, 


[ ACE rubber and plastic products 


Sg ’ AMERICAN HARD RUBBER COMPANY 





93 WORTH STREET + NEW YORK 13, N. ¥. 


For more information, turn to Reader Service Card, Circle No. 431 
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Riehle’s rapid-response and sensitive weighing system. Slight motion at bew 
end provides sufficient signal to operate the servo motor and move the pois 
to establish force equilibrium. 


new sensifivity...rapid response 


ON THIS LATEST RIEHLE INDICATING UNIT 


If the tests you make today require greater sensitivity and more rapid 
response than those of yesterday, you can be sure that your tests of 
the near future will have still more stringent requirements. This new 
Riehle Electro-Balanced Indicating Unit is for you. With its greater 
flexibility and precision, it anticipates tomorrow’s requirements of 
research practices . . . of development practices . . . of control prac- 
tices. Available for both hydraulic and screw power testing machines 
— by Riehle. Complete line of Riehle-built accessories. 


NEW 4-PAGE BULLETIN... JUST MAIL COUPON 


Riehle TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


For more information, Circle No. 373 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MM-1256, East Moline, Illinois 


Please send your free 4-page Bulletin RU-14-56' with full 
on the new Riehle Electro-Balanced Indicating Unit. 
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4 - R. W. Polleys, formerly 
, organic finishing engineer and 
plant chemical engineer of 

[IT General Electric Co., is now 
chemical engineer for materials 
and finishes with International 
Business Machines Corp. and 
technical services manager 

of the Product Development Lab. 
in Poughkeepsie, N. Y. A 
chemical engineering graduate 
of Yale University, Mr. Polleys 
is a member of American Society 
for Testing Materials, American 
Society for Metals, American 
Electroplaters Society 

and American Chemical Society. 












a" 
Materials... 


Polleys says: 





“‘The designer must have engineering data 
on a broader range of materials.’’ 


“i challenging future for materials engineering is evident 
in the broad range of materials considered today. An enormous 
amount of information must be collected, assimilated and made 
available to process and methods engineers, and particularly to 
design engineers. Men responsible for design must also have 
confidence that industry is able and willing to respond to their 
needs. 

“Materials requirements have undergone tremendous 
changes in the past few years. The use of vinyl-clad steel for 
IBM machine covers is one example: the need for an improved 
decorative and wear resistant coating was met by a heavy, tex- 
tured vinyl film bonded to a formable, structural base metal. A 
more recent change is the use of printed circuits in IBM 
machines to reduce manufacturing costs and design space con- 
sumption. Another is the use of alloy coatings possessing specific 
magnetic properties to produce magnetic information storage 
drums. 

'“A further look at areas in which the design engineer 
must feel at home will point up the problem. There is the wide 
application of plastics for laminates, foams, casting resins, 
adhesives and coatings. Glass is becoming increasingly useful. 
Magnetic materials of high permeability, rare earths, powders, 
ceramics and ferrites are much in demand. 

“Learning to use the concepts and tools of materials engi- 
neering is not something that can be done in an offhand manner. 
More consideration must be given to the training, formal and 
informal, of materials and process engineers. Industry, technical 
societies and universities must make this a joint effort to ensure 
aggressive design engineering, the key to progress.” 
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Welding Wire Wheels in 1926 














Helped MALLORY Learn Better Ways 
to Solve Your Welding Problems Today 


‘Tamry YEARS AGO, a leading auto manufacturer 
(still a leader today) ran into a serious production 
bottleneck in resistance welding of wire wheels. The 
copper dies being used wore out so quickly that costs 
were too high, production too slow. 


Elkonite®, a material developed by Mallory, looked 
promising for this application. It was tried... and 
the results were excellent. Die life increased tenfold. 
And production was freed of stoppage troubles. 


This development marked Mallory’s entry into the 
resistance welding field. It has been followed, in 
succeeding years, by a continuous stream of con- 
tributions to welding technology. These are some of 
the major milestones in Mallory progress: 

Specialized alloys, like Elkaloy® A, Mallory 3, Mallory 22 


and many others, which provide a family of materials 
engineered for the specific needs of welding service. 


Fluted electrodes, which greatly increase electrode life. 


In Canada, made and sold by Johnson Matthey & 
Mallory, Lid., 110 Industry Street, Toronto 15, Ontario. 


For information on titanium developments, contact Mallory- 
Sharon Titanium Corp., Niles, Ohio. 
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For more information, turn to Reader Service Card, Circle No. 429 


Cold forming methods for producing bent electrodes with 
greater hardness and strength. 


Special holder designs to meet the needs for higher pres- 
sures for large welding machines, and low pressures for 
non-ferrous alloys. 


The knowledge gained during three decades of pio- 
neering activity and constant development stands 
ready to serve on your own resistance welding prob- 
lems. Write or call Mallory for a personal consultation 
by a Mallory welding engineer . . . and see your local 
Mallory welding distributor for prompt delivery of 
the best in welding electrodes, holders, seam welding 
wheels, forgings and supplies. 


30 Years of Welding Progress 









P.R.MALLORY &CO Inc 




















MALLORY 42 CO Inc INDIANAPOLIS 6, INDIANA 




















This month 
> Working under inert gas 
e ‘Printed’ holes and shapes 


> High temperature materials 








Model of molybdenum fabrication room in which alloys of the metal will 


he tormed under inert gas atmosp! @) 


furnace is on the extreme right. 


and high temperature. Vacuum arc 


Molybdenum To Be Fabricated 
in Inert Gas Atmosphere 


Molybdenum and other refrac- 
tory metals will be fabricated in 
a completely enclosed room under 
an inert gas atmosphere and at 
temperatures ranging from 3500 
to 4000 F in a new pilot plant 
being built by Universal Cyclops 
Steel Corp. Known as In-Fab, the 
project is part of this company’s 
research and development work at 
Bridgeville, Pa. 

Oxidation has presented prob- 
lems in trying to fabricate molyb- 
denum-base alloys with conven- 
tional steel mill equipment or at 
conventional temperatures. The 
new pilot plant room has been de- 
signed to heat, forge and roll 


molybdenum ingots in an inert 
atmosphere. The room will have 
three air locks: one for equip- 
ment, one for supplies and one 
for personnel. 

The ingots will be made by 
sintering and fusing together 
molybdenum powder into a column 
under vacuum. This column will 
be are cast into an ingot in a 
vacuum arc furnace in a corner 
of the same building. 

Universal-Cyclops is now con- 
structing the pilot plant in con- 
junction with the Navy Bureau of 
Aeronautics and has hopes of the 
project being in operation by the 
end of 1957. 


Large Aluminum Ingots 


Successfully Cast 


A process has been developed 
for successfully casting large alu- 
minum ingots up to 32 in. in dia. 
Use of the larger ingots increases 
the size and improves the quality 
of forged and extruded parts and 
will allow more efficient use of the 
Air Force’s heavy press program. 

The process resulted from a 
manufacturing methods develop- 
ment contract awarded Kaiser 
Aluminum and Chemical Corp. by 
the Air Materiel Command. Pur- 
pose of the program was to in- 
vestigate and develop optimum 
manufacturing procedures’ for 
preparation and production of 
sound, high strength aluminum al- 
loy ingots, forging stock and forg- 
ings. 

All of the experimental large 
ingots were found to be sound 
ultrasonically. In other aspects, 
such as macrostructure, micro- 
structure and grain size, they re- 
sembled smaller size ingots com- 
mercially available. There was 
very little difference in grain size 
with increasing ingot size. Tests 
showed that 7075 alloy forgings 
with superior transverse elonga- 
tion and impact strength were 
produced from materials made 
from the large ingots as compared 
with forgings made from com- 
mercial materials. The quality of 
the forgings made from the large 
ingots was found to be more re- 
lated to the quality of the parent 
ingot than to the method of stock 
preparation. 
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M & M Survey of Pipe and Tubing 


Study shows materials and types most widely used 


@ Carbon and stainless steel are 
the most widely used for mechan- 
ical applications, and copper and 
copper alloy tubing are the most 
widely used for carrying fluids, a 
recent survey indicates. Seamless 


tubing is used in two-thirds or 


more of plants making hard goods 
and original equipment. 

These conclusions are based on 
the results of a MATERIALS & 


52.8%, 


METHODS survey of markets for 
tubing, pipe, and tubular parts. 
Questionnaires mailed to 1000 
subscribers got a response of 
and the figures tabulated 
here include those reporting no 
interest in tubular 
parts. 


tubing or 


The tables at right show per- 
centages of plants using tubing of 
a particular material. 








Holes are ‘vrinted’ in epoxies, polyesters and other plastics by using 


conventional letterpress and deeply etched plate. 


Parts can be flat or 


curved; these parts measure 3 by 4 by 1/16. 


Printed Holes and Shapes 


By mounting a~- deeply etched 
printing plate into a convention- 
al letterpress, Plastics & Elec- 
tronics Corp. has developed an 
inexpensive, simple method of 
producing holes and shapes in 
plastics materials before curing. 

In operation, inking rolls are 
removed from the press, and 
partially cured, or thixotropic, 
resin is applied to a carrier sheet 
in a smooth layer of desired 
thickness. The assembly is then 
placed on the platen and the 
press closed. Upon opening, the 


printing plate leaves an impres- 
sion of the hole design through 
the resin. After the plastics ma- 
terial is cured, the center cores 
of the formed holes and the flash 
around the formed edges are re- 
moved by air blasts or tumbling. 

Plastics currently adaptable 
to the new process include epox- 
ies, polyesters and plastisols. 
Fillers and pigments can be 
added. Possible applications in- 
clude printed circuit bases, ter- 
minal panels, nameplates, grille- 
work, and reinforced plastics 
parts and gears. 





12 * MATERIALS & METHODS 


Tubing Materials 


Structural Tubing 


COO GROEN. hk cco s via os 67.8 
Stars Weer Se 54.6 
Copper and its alloys..... 48.5 
Aluminum and its alloys.. 47.7 
Low alloy steel .......... 38.3 
oO Ret rrte err. 34.6 
eee es Pee 28.8 
Nickel and its_alloys...... 18.5 
ES occa des dae de Ba 10.4 
SE . LAIMA is 6 ea Where's 10.4 
Ne SRD Os wns de 60k 6 Oea 9.6 
Co ee 9.0 
Magnesium and its alloys.. 7.9 
Composite, bimetallic, clad 6.5 
Other metals ............ 5.4 
Other nonmetallics ....... 4.2 


Fluid-Carrying Tubing 


Copper and its alloys..... 48.1 
Carbon steel] .. ....-.ex- 41.7 
Stainless steel... ....:.... 40.4 
Aluminum and its alloys.. 29.4 
So vow chee. eos te 26.5 
POET dc ce ¢ Fetes o's 0.0 25.4 
Low alloy steel .......... 23.3 
Nickel and its alloys ...... 14.8 
Weems ITOM. 5. cides cave 11.5 
ET NS 3 ooo atadec et os 7.7 
AS ca das 66 <thek a 66 ate.. e 
Composite, bimetallic, clad 4.0 
Magnesium and its alloys.. 3.3 
EE tis’ n «he he oo ene we J 
tg eee ee ay | 
Other nonmetallics ....... 1.9 


The types of mechanical and 
fluid-carrying tubing show the fol- 
lowing degree of use: 


Mechanical — seamless (hot or 
cold formed), 77.7%: welded, 
44.2; extruded, 42.7; molded, 22.5; 
cast, 15.4; other, 10.6. 


Fluid-carrying — seamless (hot 
or cold formed) 66.0%; welded, 
29.6; extruded, 26.9; molded, 12.3; 
cast, 8.1; other, 4.0. 


One of the purposes of this and 
similar surveys conducted by Ma- 
TERIALS & METHODS is to learn the 
major interests of M&M readers 
so that the most suitable editorial 
program can be planned. 





























(JE puts heat on ceramics, titanium 


New Materials Used 
for Hot Components 


For years General Electric Co. 
has been attacking the problem of 
pushing back the thermal barrier 
encountered with supersonic 

; flight. In recent months their ef- 
forts have culminated in the devel- 
opment of mechanical and elec- 
trical components that resist ex- 
tremely high temperatures. These 
advances were made by develop- 
ing stronger materials and better 
techniques, rather than by improv- 
ing protective equipment. 

Ernest E. general 
manager of the General Engineer- 
ing Laboratory in 


Johnson, 


Schenectady, 
says “these major jumps in envi- 
ronmental called for 
major jumps in components’ toler- 
ance to—or ability to live in—the 
environment. The equipment or 
material required to protect them 
is often too heavy or just plain 
not capable of doing the job.” 

A typical problem: Dr. A. G. Pin- 
cus, GE scientist who developed 


conditions 


the special Forsterite ceramic used 
in several of the new components, 
; had to develop a material that was 
| chemically stable, mechanically 

strong, a good electrical insulator 

at the temperature, 

vacuum tight, and similar to tita- 
4 nium in its expansion characteris- 
tics over a wide temperature 
range (see accompanying graph). 
He had available to him a knowl- 
edge of how solids deform under 
stress at different temperatures 
and of how they conduct electri- 
city. This indicated that glass 
would not be acceptable and that 
only a crystalline ceramic could 
be used. He knew that by suitably 
adjusting the composition he 
might be able to control the iden- 
tity of the crystalline phases 
which make up the body and thus 
control the coefficient of expan- 
sion. Finally, there was scientific 
information on the mechanism by 
which powdered ceramic raw ma- 


operating 


he ad 


terials sinter during firing to form 
a solid, nonporous, vacuum-tight 
body. He thus had a platform of 
knowledge from which to launch 
the detailed development program 
which has culminated in some of 
the materials used in high temper- 
ature. radiation-tolerant electronic 
components. 


The components 

Resistors—Resistors capable of 
operation to 1470 F consist of 
hollow ceramic tubes with internal 
surfaces covered with a resistive 
coating. ‘The tube is sealed under 
vacuum by titanium caps which 
make elect:ical connections with 
the two ends of the resistive film. 
Recent work in the research labor- 
atory has developed newer surface 
films capable o*% producing resis- 
tors with values up to several 
megohms at 1100 F. 

Capacitors —- Considerations in- 
volved in the search for materials 
for capacitors provide an excellent 
picture of GE’s approach to ma- 
terials selection problems. Initial 
studies of materials suitable as 
high temperature dielectrics 
that many 


showed conventional 


(continued on p 216) 





Linear contraction characteristics 
compared for titanium and a special 
new ceramic, 
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Old and new circuits after expo- 
sure to 1500 F. Ordinary electronic 
circuit is shown above. Circuit below, 
utilizing new materials developed by 
General Electric, has operated for 
thousands 
temperature. 


of hours at this same 
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*Dixon Sintaloy, Inc. 
535 Hope Street 
Stamford, Connecticut 











...not only save money in manufacturing costs at the Marvel- 
Schebler Products Division of the Borg-Warner Corporation, but 
they are made dimensionally accurate to very close tolerances 
by its supplier* of brass powder parts. 


Alternative methods of production involve scrap loss, machining 
time and expensive bar stock. On the other hand, as pressed and 
sintered from 80-20 leaded brass, the gear requires no secon- 
dary operations, involves no scrap loss, is accurate and durable. 


The linear sequential timer in which this brass powder gear is 
used controls the operations of a leading home appliance in which 
dependability, long life and low cost are of major importance. 
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What can BRASS POWDER PARTS do for you? 


For detailed information on the design, 
properties, production and application 
of brass and other nonferrous powder 
parts you should have a copy of our 
manval. It will give you 20 case his- 
tories of brass and nickel silver powder 
structural parts to assist in evaluating 
this means of production in terms of 
your particular needs. 


(SEND FOR YOUR COPY 











For more information, turn to Reader Service Card, Circle No. 529 
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LETTERS 
TO THE 
EDITOR 


Yes, we'll have a ‘handbook’ 
To the Editor: 

I would like to repeat what I’ve said before- 
M&M is an excellent magazine. But I would appre- 
ciate your comment on the following: Would it be 
possible for M&M to issue a yearly handbook of 
materials engineering information? Even at some 
increased cost to the subscriber it would be highly 
desirable. 

At present I dissect my copy of M&M, by re- 
moving the clips, in order to file selected articles and 
all the Engineering File Facts. To say the least, 
this is a very inconvenient and time consuming 
operation, plus the fact that loose pages will not 
stay in order. 

W. A. MEISSNER 
Tele-Dynamics, Inc. 
Merchantville, N. J. 


We appreciate these comments and would like to take 
this occasion to make the first editorial announce- 
ment of the 1957 Materials Selector for Product 
Design. The “Selector” will include two major sec- 
tions: a Selection Guide that provides extensive 
property data approached from several angles, and 
a Buying Guide that is an alphabetical listing of 
materials, parts and forms with names and ad- 
dresses of suppliers. This “handbook” will be in- 
cluded as part of the regular subscription (in addi- 
tion to our 12 regular issues) at no increase in price. 
See “Last Word”, p 278 for further details. 


Readers in mid-air 
To the Editor: 


Just what is the purpose of the “Materials Out- 
look” feature in your magazine? 

It seems to me that the reader is left in mid-air. 

If reference is being made to some article in the 
magazine, then why not give a page index?... 

T. A. SAULNIER 

Radio Corp. of America 

Lancaster, Pa. 


We are giving Mr. Saulnier’s suggestion, and the 
suggestions of others, careful thought. For the 
record, we would like te point out that “Materials 
Outlook” is not a summary of material appearing 
elsewhere in the issue. In many cases we cannot 
give references without betraying confidences or 
listing a great many sources. However, readers who 
inquire of our Reader Service Dept. by letter or by 
phone will get prompt service and the personal 
attention of the editors where necessary. 


A rose is a rose 
To the Editor: 


In reference to “Impact (Cold) Extruded Parts” 
published in MATERIALS & METHODS, Aug ’55, we 
would like you to know we read the article, which 
all experts considered excellent, with great interest. 

The boxed information entited “Needed: A 

(continued on p 242) 











PLASTICIZERS 
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REICHHOLD CHEMICALS, INC 


RCE Busiding, White Plains, N.Y 
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chi: 2B RCI OFFERS A COMPREHENSIVE LINE OF QUALITY MONOMERIC PLASTICIZERS 
! 





@ When you need a monomeric plasticizer for cellulosic or | eR LAA MBE MB ABHe «a. ‘ 
vinyl resins, RCI can help you. Specifications for these RCI 
plasticizers offer convincing proof of their quality. 








My Name is. 
Because impurities responsible for inferior end prod- 
ucts have been removed, these RCI materials feature a lam of the 





(TITLE) 


high degree of plasticizing efficiency. Your own laboratory company indicated on this letterhead. | would like the catalog 


and plant tests will demonstrate that RCI plasticizers are 
not only unusually stable, but also display a pronounced 
resistance to detergent extraction. 

Write for the catalog on RCI Monomeric Plasticizers 
illustrated above. Attach the coupon at right to your letter- 
head. When you’ve read the catalog, send for a free sample 
of any plasticizer you want to test after studying the specifi- 
cations. Included in this RCI line are: 


on monomeric plasticizers to be sent to me by: 


REICHHOLD 


Synthetic Resins « Chemical Colors « Industrial Adhesives 
Plasticizers « Phenol « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Sodium Sulfite « Pentaerythritol 
Pentachlorophenol « Sulfuric Acid 



















Octyl Decyl Phthalate Dibutoxyethyl Adipate Dibuty! Fumarate es Beem SBM 


Dibutyl Phthalate Didecy! Phthalate Dibutyl Sebacate REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 
| Dioctyl Phthalate Buty! Decyl Phthalate Diocty! Sebacate : 
) _Diisooctyl Phthalate ——_Dioctyl Adipate Diisooctyl Sebacate Vee Te Weekes 
| Dicapryl Phthalate Didecyl Adipate : 7 





° For more information, turn to Reader Service Card, Circle No. 410 
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“So light, toy balloons can lift them...” 


Bantam-weight Doehler-Jarvis 
Homelite pack 5 horsepower 


This just shows that magnesium die castings are the light- 
est of light. 

And they are amazingly strong. 

With these particular Doehler-Jarvis magnesium die- 
castings, for example, Homelite (division of Textron Inc.) 
packs 5 horsepower into their heavy-duty EZ direct drive 
chain saw and still keeps weight down to 19 pounds. 


Design aids lightness, too 


This sales-building lightness and strength is not based 
solely on the use of magnesium. Homelite and Doehler- 
Jarvis engineers also eliminate practically all excess metal. 
They do this by taking advantage of minimum thickness 
die-cast sections. Ribs provide rigidity. 
¢ ih They do away with much machining, too. And cast in 
The gasoline-engine-driven EZ is an eager little beaver several competitive advantages. For example: 
... whips through an 18-inch pine in 14 seconds, an @ Die casting establishes accurate machining base points. 
8-inch oak in 5. These permit multi-jig production and both improve 
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magnesium die castings help 
into this 19-pound chain saw 





dimensional accuracy and reduce cost. 


@ Servicing instructions in bas-relief are die-cast right into 
certain parts. 


What’s more, Doehler-Jarvis delivers the raw parts with 
near perfect “as cast” surfaces...surfaces that need only 
degreasing to accept a high-quality finish. 


PA reports outstanding service 


EZ sales got off the ground fast. Within weeks Homelite 
needed twice the projected quantity of castings. With a 
separate plant at Batavia, N. Y. for producing magnesium 
die castings, Doehler-Jarvis was able to respond quickly. 
Says Homelite’s Purchasing Agent, “Those fellows out in 
Batavia have certainly done an outstanding job for us.” 


And you can be sure that Doehler-Jarvis does do out- 
standing work. Right now we’re operating some 20,000 dies 
for some 1400 firms. Call us in on your next job. 











Doehler=Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 


In Canada: 
Barber Die Casting Co. Limited 


Hamilton, Ontario 








For more information, turn to Reader Service Card, Circle No. 384 
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idea page New lift for your products, new products for your markets 








Load-bearing, 
shatterproof skylights 
from a new type 

of plastic panel 





Special translucent panels of reinforced plastic can 
develop enormous load-bearing strength simply by ex- 
panding a pocket in a specially laminated “‘air’’ sand- 
wich. Here’s a new source of product ideas for your 
exploration and profit. For example, one manufacturer 


makes shatterproof skylights as large as 4° x 10° and 





strong enough to support over 400 lbs. center load 


Other Design Possibilities: High-strength expandable panels can serve as 

swivel-type room dividers, overhead garage doors, louvered walls. Cut smaller, 

they can be used for jalousies and vane-type covers for exhaust vents. The expanded E 
sandwich transmits soft, diffused light; is available in a choice of soft colors. 
The high-strength, laminated ‘‘air sandwich” panels are “true laminates’’—not , 
two sheets bonded at the edge. They are weather-resistant, chemical-resistant, 

and shatterproof. 












































| ‘ 

| Te, " 

| | : 

| | I ‘ 

‘ 
Specially pocketed sheets measuring Depending on size, the sandwich is The pocket edge is framed to size with an 
up to 4’ x 10’ are cut to size... expanded with plastic tubing set aluminum angle for standard installation. 


on edge within the pocket. 


Monsanto manufactures phthalic and maleic anhy- 
drides and styrene monomer— basic ingredients in 
polyester resins—used in the finished materials of 
construction. Monsanto will be glad to send you on ee RNG NRL 
request the sources for made-to-order reinforced MON S ya NTO 
plastics skylights or expandable ‘‘sandwich’’ panels h 

for construction or product engineering use. Organic 
Chemicals Division, MONSANTO CHEMICAL 
COMPANY, Dept. ID-6, St. Louis 1, Mo. 

Where Creative Chemistry Works Wonders For You 





For more information, turn to Reader Service Card, Circle No. 565 
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Fence made from bethanized wire 
stays strong and bright 


Much of the chain-link fencing is made 
oday from bethanized wire — and for 
good reasons. The uniform coating of 
99-pct-pure zinc protects the wire 
against corrosion long after other types 
of fence have become unsightly or 
rusted away. Bethanized fence keeps 


its sparkle through years of service be- 


The bethanized coating of pure 
zine adds extra years of service to 
chain-link fence. Photo courtesy: 
Atlas Fence Co., Philadelphia, Pa. 


cause of the tight bond of pure zinc on 
steel. Fence erectors like bethanized 
fence because the wires are not rough 
and won't slash fingers. 


Pure zinc, tightly bonded to steel 
... that’s bethanized wire 


There are no thin spots in the beth- 


anized zinc armor to give rust a foot- 
hold. The electrolytic process deposits a 
coating that is uniform over every inch 
of the wire. 

Bethanized wire is ideal for twisted 
wire brushes, chain, conveyor belts and 
other products which require severe 
forming, swaging, cold-heading, and 
thread-rolling. You can bend it, twist it 
around its own diameter — even draw 
it through dies to fine gage. The pure 
zinc stays on. 

Whether you need hard or soft- 
temper wire, light or heavy zinc coat- 
ings, we will be glad to ship you a trial 
order of bethanized. Just phone or write 
our nearest sales office for full details. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


For more information, turn to Reader Service Card, Circle No, 408 
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HOT EXTRUDED gat 
ee 
SECTIONS 









a 
a 
a 






...boost production, cut over-all costs 





AT YOUR SERVICE Progressive industry is today utilizing J&L’s Custom-Made, Hot 
Jat Extruded Cold Drawn Steel Sections to: 

EXTRUDED sections 1. Eliminate time and costs in machining and finishing operations 

(OT DATHUDED AND COLD OEAWH) . F 
WRITE TODAY for your copy of this free -esteilor made 2. Reduce Scrap losse$ practically to the zero point 
new booklet which gives detailed infor- | ** xege speceations er P 
mation about the many money- and time- | = ape 3. Eliminate the cost of castings and forgings of intricate sections re- 
saving advantages J&L Extruded Sections , Saas quiring considerable machining 
offer you. Saeed , , sas , 

- Sree ees 4. Reduce inventories due to quick availability of extruded sections 
ave adie Conedan net eat Cee \ | eee from the J&L plant 
Jones & Laughlin Steel Corporation J te These sections can be extruded and cold drawn to the exact speci- 
3 Gateway Center, Dept. 474 i re fications of the parts you require—in any quantity you specify. Even 
Pittsburgh 30, Pa. > Se the production of a single extrusion can be economical. Obtainable 


in a wide range of material grades, J&L Extruded Sections can be 
produced in a large variety of shape profiles—within limits of a design 
which can be inscribed within a two-inch circle. Many shapes that 
cannot be hot rolled are practical for the extrusion process. 


Please send me your new Booklet 
on Extruded Sections. 


























5 
| 
| 
| 
| 


Nome The mechanical properties of J&L Extruded Sections are equal to 
or superior to those obtainable from equivalent grades conventionally 

Title cold drawn. Cold drawn tolerances are accurately maintained. The 
excellent surfaces of these Extruded Sections require little—if any— 

ipa 2 core finishing operations. 

fn a Send us your inquiry for prompt and efficient J&L service. 

° 
SSE = 
7 : STEEL Jones & Laughlin 
Zone_____State j STEEL CORPORATION: PITTSBURGH 





For more information, turn to Reader Service Card, Circle No. 428 For more information, Circle No. 383 > 
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A 60-SECOND GUIDE 
TO BETTER PRODUCT PERFORMANCE 


SUPRAMICA  ceramoplastics 


THE WORLD'S MOST NEARLY PERFECT INSULATION 


ind production skill of MY- the first commercially produced synthetic 
RATION OF AMERICA has mica ...and a completely new ceramo- 
iny years given design engineers plastic —- SUPRAMICA* — for applica- 

ate in versatile electrical insula- tions that demand the ideal combination 
terials . .. MYCALEX*, the origi- of physical, thermal and electrical 


iss-bonded mica... SYNTHAMICA, characteristics. TYPICAL APPLICATIONS 


Beare rn 


SUPRAMICA’ 555 is moldable! 


Buperior ceramoplastic insulation arc resistance . . . carbonization. . . re- 
bs... operation at temperatures sistance to moisture, oil and organic sol- 
950°F . . . complete dimensional vents .. . permanent radiation resistance 
y... moldable to precision toler- . .. high dielectric strength . . . thermal 
. positive bonding to metal in- expansion coefficient same as steel. 
_ low electrical loss . . . very high 


SUPRAMICA’ S500 is machineable! 


superior ceramoplastic insulation high arc resistance . . . no carbonization 
es... operation at temperatures . ... thermal expansion matching steel 
th as TOO0°F . . . machineable to . . . water-, organic solvent-, and oil- 
ion tolerances .. . absolute di- proof performance . . . permanent radia- 
onal stability . . . high dielectric tion resistance .. . good mechanical 
th... low electrical loss .. . very strength. 





Famous MYCALEX Products... for FVeleliver-tirelar- 


oy.) i —> Ge Ste 
ololgo Mello ith aeaale)(ofolol(-Mel (ort ed olelale(-teMuliaoM altel ohilolae 





7.) i > Ge Se) ae MYCALEX 
Wate lat mastel ie (ole) (-Mellohtdielelalel-teMaaliacMiarielohilolas alia vel, 

o7 .\ i > Ga Sele me 

[olde Me lolli Mantel aalial-tol 9) (-Mel (ort es olelale(-te Malice Mal ielelilolae MOLDING 
CALEX® K and KM AND 

acitor dielectrics. CUSTOM- 
-EMETERING EQUIPMENT and COMPONENTS 

alex TM55 series commutation switches and SUPRAMICA 555 ceramo- MACHINING 
tic commutator plates . . . perfect for low-voltage, low-noise-level SERVICES 





hing . . . write to Department 111 for full technical information. 





— CORPORATION OF AMERICA 











Wt ; 
{! General Offices and Plant: Clifton Boulevard, Clifton, New Jersey 
"6 
Executive Offices: 30 Rockefeller Plaza, New York 20, New York 4 
: , ; ie ; 7 
~ Sales Offices: Cheago, Los Angeles, Dayton, Washington 
) C 
y *MYCALEX and SUPRAMICA are registered trade-marks of MYCALEX 
' CORPORATION OF AMERICA for glass-bonded mica and ceran 








plastics respectively 


argesf mar ifacturer of sla por te d mica relate, ceramoplasti< eyaelelelak 





The next time you order prime surface copper tube yoy 
can boost assembly line efficiency by specifying Wolverine 
long length coils. 


Extra-long coils reduce stock chasing to a minimum, free 
valuable floor space for other duties, cut job make-ready 
time and help eliminate scrap. 


This is only oe way in which Wolverine can contribute 

c oO a] Vv E Py 5 E RS c E to your manufacturing efficiency. In addition to plain 
copper tube, you can increase heat transfer performance 

with Wolverine Trufin®—the integral finned condenser tube, 

IN You can draw from Wolverine’s complete fabrication 

facilities, its packaging program (designed to meet cus- 


tomer production line needs) and, of course, its Field 
Engineering Service—a staff of technicians ready at all 


Cc oO oa r on ae times to help solve tubing problems. 


At Wolverine this type of customer service is known as 
Tubemanship. It is based on years of metalworking ex- 
perience, constant research, rigid quality control and 
sound engineering. For complete information about any 
of Wolverine’s many products and services just pick from 
the booklets listed on the coupon below. Circle the one 
you need. 


Please send me the 
following book or books: 


a Commercial Tube Book 
a Trufin Catalog a Tubemanship Book 
‘a Condenser Tube Catalog C] Fabricated Parts Book 


C] Spun End Book C7 Refrigeration Catalog 


NAME 





COMPANY 





STREET 





ZONE... STATE 





aii 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


Wolverine Trufin available in Canada through the Unifin Tube Company, London, Ontario 


pas iw ccgeen: Spbamsalbatighteetn: 2 DETROIT, MICH., and DECATUR, ALA. 
FOREST INDUSTRIES DIVISION 
Division of Calumet & Hecia, inc. SALES OFFICES 








GOODMAN LUMBER COMPANY 
CALUMET & HECLA 

OF CANADA LIMITED 

CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED 


CALUMET @ HECLA, Inc. 
CALUMET DIVISION W oO LV e be t N FE T U B aa PLANTS IN 
4 
Cs 1439 CENTRAL AVENUE, DETROIT 9, MICH. IN PRINCIPAL CITIES 
Manutacturers of Quality-Controlied Tubing and Extruded Aluminum Shapes EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N. Y 
For more information, turn to Reader Service Card, Circle No. 505 
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Fine detailing, attractive color and finish, and 
good impact resistance in the DYLENE poly- 
styrene panels and grilles are a few of the 
features that make this Westinghouse air con- 
ditioner a top value. Molded by: Worcester 
Moulded Plastics Co., Worcester, Mass. 











Westinghouse makes sure... 
with DYLENE polystyrene 


Finely detailed lettering and design— 
clean, smooth panel edges—attractive 
colors—glossy finish and resistance to 
impact. All of these qualities are found 
in the polystyrene panel and louvess of 
the Westinghouse Deluxe Air Condi- 
tioner. They are notes of quality that 
help this product live up to Westing- 
house’s famous “You can be sure. . .” 
slogan. 

DYLENE polystyrene plastic was 
chosen as the molding material for sev- 
eral good reasons. It. molds easily and 
sets up fast. DYLENE allows use of fine 
details such as the %-inch-high raised 


lettering, and it resists cracking or chip- 
ping when the spring-held louvers are 
allowed to snap into position. DYLENE 
is colorful and has a finish that is attrac- 
tive to both touch and sight. No wonder 
it is used by one of the country’s fore- 
most makers of appliances. You, too, 
can make sure with DYLENE polystyrene. 

Koppers also produces DYLITE® ex- 
pandable polystyrene, DyYLAN® poly- 
ethylene and SuPER DyLAN* polyethyl- 
ene. For more information on any of 
these four fine plastics, write to Koppers 
Company, Inc.,Chemical Division, Dept. 


MM-126, Pittsburgh 19, Pennsylvania. 
*Koppers Trademark 


KOPPERS PLASTICS 


Sales Offices: PITTSBURGH + NEW YORK + BOSTON ~- PHILADELPHIA 


ATLANTA 


CHICAGO 


Mahe dtd ie he 


DETROIT 


HOUSTON + LOS ANGELES -+- SAN FRANCISCO ~:~ In Canada: Dominion Anilines and Chemicals Lid., Toronto, Ontaric 


For more information, turn to Reader Service Card, Circle No. 380 























BRAND-NEW IDFA in 
heat Treating furnaces 





aan 











o o proving again... 





FOR CARBONITRIDING, BRIGHT HARDENING, CARBURIZING OF SMALL METAL PARTS 


This is a completely new furnace, an exclusive 
Lindberg development.It is the first time induction 
heating has ever been offered in a heat treating 
furnace. No elements, no burners, no electrical or 
gas connections in it. Heating efficiency is high and 
the furnace can be brought to hardening tempera- 
tures in 17 minutes from cold. Temperature control 
is highly accurate, eliminating temperature over- 
ride and lag for all practical purposes. 

















© No elements, no burners 


© No gas or electric connections 


in furnace 

© Built like a fine machine tool 
© Precise temperature control 
© Very low maintenance 


Quiet, automatic, trouble-free 





The Induct-O-Ring’s circular shape eliminates door- 
opening heat and atmosphere losses and saves floor 
space. Work load is automatically charged and 
moved through the work chamber by a gentle, quiet, 
reciprocating movement of the furnace. The furnace 
is completely adaptable to automatic production 
processes, where its precise heat control, negligible 
maintenance and dependable operation are of parti- 
cular importance. 
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teld-Erected Furnaces 








id Meiting Furnaces Laboratory Furnaces Carbonitriding Furnaces 2 Induction Heating Units 








..4.. it’s better to talk it over 


with LINDBERG amu 











ca If you are concerned with the application of units, ceramic kilns; big ones, small ones, built 
ae heat to industry it makes good sense to talk it in our own plant or field-erected. This gives us 
‘iat over with the most widely experienced experts the experience and know-how to come up with 
‘i | you can find. We believe we have them here at something really new, like this revolutionary 
Hion Lindberg. Our only job is developing industrial Induct-O-Ring furnace, time and time again. 


heating equipment and we offer the most com- 
plete line in the field; heat treating furnaces, 
melting furnaces, high-frequency induction 


Another Lindberg achieve- 
ment! The use of elec- 
tricity in carbonitriding 
and carburizing furnaces 
has been made completely 
practical by Lindberg’s 
recent development of the 
CORRTHERM electric 
heating element. This 
element is now being used 
in many furnace installations where ordinary electric 
heating elements could not operate successfully. 





Through the years Lindberg research and development 
laboratories have originated and perfected many other 
important heating processes, developments such as the 
Cyclone tempering furnace, automatic control of carbon 
potential in furnace atmospheres, 60 cycle induction 
melting and completely automatic ceramic kilns. 
Many important Lindberg developments have come as 
a direct result of some good customer’s need. With the 


So take your industrial heating problems to the 
experts. Our engineers and technicians can have 
the right answer. Talk it over with Lindberg. 


For fuel-fired furnaces, 
another important devel- 
opment, the famous 
““dimple’’ vertical radi- 
ant tube was created by 
Lindberg. This light- 
weight, easily-changed 
tube provides a big ad- 
vance in furnace effi- 
ciency and effects a 
marked saving in operation and maintenance costs. 
Minimizes shut-downs and costs for tube changes. 





customer’s cooperation Lindberg engineers have fre- 
quently provided an answer to some pressing produc- 
tion problem. You will benefit, too, whether you need 
some specific Lindberg equipment or have an industrial 
heating problem that needs a solution if you'll just talk 
it over with Lindberg. Call your nearest Lindberg Field 
Representative. There’s one (see your phone book) in 
every major industrial center. 








LINDBERG ENGINEERING COMPANY 
2451 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Calif. 





Associate Companies: Lindberg Industrial 
Corporation, Chicago ® EFCO-Lindberg, Ltd., 
Montreal, Canada * Lindberg Italiana, Milan, 
Italy © The Electric Furnace Company, Ltd., 
Weybridge, Surrey, England © Etablissements 
Jean Aubé, Paris, France © Lindberg Industrie 
Ofenbau, Gross Auheim, Germany * Toyo 
Menka, Tokyo ® Lindberg Engineering Company 
(Australia) Pty. Ltd., Melbourne 


For more information, turn to Reader Service Card, Circle No. 563 
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CONTOUR- 
TREN 


welded stainless pipe 
that’s smoother, stronger 


New Contour-Trentweld outperforms any other 
pipe, welded or not. Heres why: Contour- 
Welding is an entirely unique method of pro- 
ducing pipe and tubing. It puts gravity to 
work to pull down the molten weld metal 
until it exactly conforms to the contour of the 
pipe. Result: A smooth pipe or tube free of 
undercut or bead. 

What's more, the Contour-Weld process 
starts with uniformly rolled stainless strip, 
which insures constant wall thickness through- 
out the pipe. 

But the only way you can fully appreciate the 
advantages of new Contour-Trentweld is to try it. 
We think youll agree, it can't be beat by any 
other pipe, welded or not. 











Why Trent’s Exclusive Contour-Welding Process Means Smoother Welds... 


Normally, in producing welded pipe, the weld is made at the top. But gravity 
plays a nasty trick. It tugs at the fluid metal in the weld zone, pulling it down 
toward the middle of the pipe. The result, particularly in the heavier gages, 
is a perceptible bulge where it hurts the most — right on the I.D. surface. If 
you try to get rid of the bulge — at fair cost — the metal is undercut — and 
corrosion and erosion start there. 





But Trent put a stop to that — simply by going into partnership with gravity. 
With their exclusive Contour-Welding process, they weld at the bottom — and 
ravity works for them. For then, the bulge is in the opposite direction — 
ylending in perfectly with the contour of the pipe itself. 


onTOUR| Stainless and High Alloy 


TRENTWELD } Welded Tubing 


























TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
For more information, turn to Reader Service Card, Circle No. 535 
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Thermal Resistance...Ghemical Resistance! 








Now Available! 


° DACRON* 
° ORLON}; 

° NYLON 

° ARNEL* 

° ACRILAN** 


© DYNEL{{ 
Send today for fact sheets! 


*DuPont trademark for its polyester fiber 
TDuPont trademark for its acrylic fiber 
**®Acrylic fiber by Chemstrand 

ttUnion Carbide’s acrylic fiber 











(24 GLENVILLE ROAD 


Now, American, through its 
technical research, has perfect- 
ed the mechanical interlocking 
of the man-made fibers listed 
at the left, to produce three- 
dimensional felt structures. 
These new Felts by American 
have exceptional chemical resis- 
tance with thermal stability to 
300 F. They are non-hygro- 
scopic, biologically stable and 
are available in a complete 
range of thicknesses. Precision 
engineering assures close 





GLENVILLE, CONN. 


density and thickness control. 

The properties which char- 
acterize these new Felts are 
being utilized in filtration— 
laminated plastics as rein- 
forcing material—high tem- 
perature bearing seals — 
gasketing. In fact, end uses 
are unlimited! 

American’s engineering and 
research staff is prepared to 
supply you with complete data 
and product recommendations. 
Write today! 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, 
Greenville, S. C., Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, Montreal.—PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |—ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn. 


° For more information, turn to Reader Service Card. Circle No. 424 
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HOW USS "1-1" STEEL IMPROVE 
ESE PRODUCT 


é 
es 


Pays Off In Payloader. Speed is emphasized 
in International Harvester’s new Model 12 
Payloader. That means weight had to be cut. 
And USS “T-1” Steel helped cut weight of 
the rugged boom. This remarkably tough, 
strong steel is used at top and bottom sides 
where maximum stresses are imposed. The 
section depth of the USS “T-1” Steel parts is 
12 inches. With other, less strong steels, sec- 
tion depths of 19 and 24 inches would have 
been required—much too large to fit the con- 
tour of the machine. USS “T-1” Steel cut 
size, weight . . . was cold bent, and welded to 
other parts of the machine by automatic sub- 
merged arc welding. 


Stops Brake Breakage. Columbiana Cylinder 
Grinding Company, Columbiana, Ohio, does 
a lot of custom machining on industrial and 
mining equipment, including repair of brake 
and ctutch bands for large earthmoving equip- 
ment. On the original equipment these bands 
are made of plain mild steel . . . often break 
under the tremendous stresses encountered. 
Columbiana replaces broken bands with new 
ones of USS “T-1” Steel—has yet to have a 
USS “T-1” Steel band break. 


For more information, Circle No. 385 








- 


More Strength, Less Weight. This lift truck, in use at thickness of the forks on this truck. In addition, this 
Baltimore Concrete Plant Corporation, and manufac- extremely tough constructional alloy steel eliminated 
tured by Gerlinger Carrier Company, Dallas, Oregon, the need for shipping the forks 75 miles for heat treat- 


is the largest standard-line lift truck on pneumatic tires ment, which was required with the alloy steel previously 
in the world. USS “T-1” Steel reduced the width and used. 


USS “T-1” Steel, with its high minimum yield strength of 90,000 psi and 
its minimum tensile strength of 105,000 psi, can help you design or build 
lighter-weight equipment that will last longer. Its unusual toughness 
can help you design or build equipment capable of taking severe impact 
and abuse at sub-zero temperatures. Its excellent weldability can help 
you cut the cost of fabricating highly stressed parts, and reduce repair 
and maintenance expense. Its good creep rupture strength can help you 
put more durability in equipment that operates at temperatures as high 
as 900 degrees F. 

Somewhere in your operation, versatile USS “T-1” Steel can help you. 
Write, wire, or phone United States Steel, Pittsburgh 30, Pa. 


UNITED STATES STEEL CORPORATION, PITTSBURGH ° COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO ° TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ° UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Qs 7 7] 
USS ay CONSTRUCTIONAL ALLOY STEEL 








See The United States Steel Hour. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 
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star performer 


...dnd among high speed steels 
REX is the leader 


Crucible REX® high speed steel has been the win- 
ner in shop tests for more than fifty years. And 
now REX is even better than ever! For Crucible 
research and experience has led to improved manu- 
facturing techniques that mean higher quality — | 
greater uniformity. 

Prove the superiority of REX for yourself — on 
your next job. Check it for size, structure, response 
to heat treatment, all-around tool performance. 
Then you'll know why REX has always been the 
standard by which other high speed steels are 
compared. 

REX is immediately available at all of Crucible’s 
convenient warehouses — or through prompt mill 
delivery. For a list of available data on REX and 
other Crucible special steels, write for a free copy 
of the “Crucible Publication Catalog”. Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


For more information, turn to Reader Service Card, Circle No. 397 
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Design data on adhesives 


issseeseesseeesseeseeeeseceeeesesersserseerssesses APM STFONG 


NUMBER FOUR 


How to strengthen metal-to- 
metal joints for flat plates 

In order to strengthen any joint to be 

adhesive-bonded, four basic rules 

must be kept in mind. These rules are: 

|. Make the bonded area as large as 
possible. 

2. Make the maximum proportion of 
bonded area contribute to strength. 

3. Stress the adhesive in the direction 
of its maximum strength. 

4. Minimize stress in the direction in 
which adhesive is weakest. 

Shown below is a variety of flat plate, 

metal-to-metal joints to which these 

rules have been applied. 





_ ae Baas i 


Butt—vnsatisfactory 


ro 


Lap—good, practical 


a 


Beveled lap—very good, usvally 
impractical, difficult to machine 


, ~~ 


Scarf—very good, usually imprac- 
tical, difficult to machine 


ee 


Joggle lap—good, practical 


—e 


Strap—fair, sometimes desirable 





























Double strap—good, sometimes 
desirable 


i —= _ ? 


Recessed double strap—dgood, 
expensive to machine 








Beveled double strap—very 
good, difficult to produce 


ee 4 


Half lap—good, requires 
machining 


——— 


Double lap—good, difficult to 
balance load 




















ADHESIVES « COATINGS * SEALERS 


Adhesive bonding: application of pressure 


Effective adhesive bonding always re- 
quires some pressure. This pressure 
may be applied to an assembly in any 
one of several ways, depending on the 
nature of the adhesive, design of the 
part, and its size. Hydraulic presses, 
hydraulic pads, hydraulic cylinders, 
air cylinders, spring-loaded jigs, air- 
filled rubber bags and vacuum bags 
have all been used satisfactorily. 

Whatever the method, though, it 
must meet these three basic require- 
ments: (1) the amount of pressure 
should be adequate; (2) pressure 
should be retained at a constant level; 
and (3) it should be distributed uni- 
formly over the work. 


How much pressure? 


The amount of pressure required 
varies with the kind of adhesive and 
assembly. Some thermosetting adhe- 
sives, for example, require relatively 





KRAFT PAPER HONEYCOMB CORE is 
being bonded to sheet aluminum. 
Panel moves between rubber-covered 
pinch rolls which deliver uniform pres- 
sure. This momentary application of 
pressure is all that’s required for some 
thermoplastic adhesives. 


high pressure (as high as 200 psi) for 
times ranging from 15 minutes to 
several hours. On the other hand, 
certain thermosetting epoxy-resin ad- 
hesives will form a tight bond at room 
temperatures with only enough pres- 
sure to maintain contact. Contact ad- 
hesives require high pressures, but 
only for brief periods. If in doubt 
about the amount of pressure, check 
the adhesive manufacturer's recom- 
mendations. 

Note: in some sheet metal assem- 
blies, some pressure may’ be required 


to straighten warped sheets and bring 
them into full contact. This pressure 
should be added to the bonding pres- 
sure recommended by the adhesive 
manufacturer. 

For a pressure device to be satis- 
factory, it must retain pressure at a 
reasonably constant level during the 
curing period, because changes take 
place during curing which can effec- 
tively reduce the applied pressure. 
Most adhesives flow under pressure. 
As a result, the over-all thickness of 
the joint may be reduced and the 
pressure lowered. Pressure must “fol- 
low up” such reduction in thickness. 
Pressure devices which may hold very 
tightly at room temperatures may 
loosen and reduce pressure on the 
joint at elevated temperatures, due to 
thermal expansion of the parts, Again, 
some follow-up is required. 

Screw-actuated assemblies like 
clamps and bolted jigs are not satis- 
factory when used alone. But if used 
in conjunction with springs, air-filled 
rubber pads or any other arrangement 
that will provide follow-up, screw- 
type devices will give good results. 


Uniform distribution 


Uniform distribution of pressure is 
most important. High and low pres- 
sure spots within an assembly can re- 
sult in lack of uniform contact and 
differing film thickness—which may 
result in variability of bond strength. 
With rigid fixtures or dies, a “pres- 
sure pad” like chipboard, rubber- 
fabric compounds, or glass cloth may 
have to be interposed between the 
face of the fixture and the work to 
equalize pressure. Assemblies bonded 
in vacuum bags or autoclaves, with 
the pressure applied directly to the 
bond and not through fixtures, have 
excellent pressure distribution. 








For more 
information 


Write for a copy 
of “Armstrong 
Adhesives, Coat- 
ings, and Seal- 
ers." Armstrong 
Cork Company, 
8012 Dunbar St., 
Lancaster, Penna. 











For more information, turn to Reader Service Card, Circle No. 437 
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At this stage, +113 is just a number. If all proceeds 
as planned, it will shortly acquire a name — the name of 
Driver-Harris’s newest special-purpose alloy . . . made, as 
always, to meet the needs of a specific manufacturer. 

When someone asks us for an alloy we do not have, 
we try to make it. Usually we succeed. To date we have 
succeeded 112 times. Many of our long line of electrical, 
electronic, and heat-resistant alloys — Nichrome*, Ni- 
chrome* V, Advance*, Karma*, Manganin, Nilvar*, and 


Alloy, 


Se, 


the rest — are today famous names in industry the world 
over. And each of these was originally custom-made .. . 
produced exactly to the specifications of someone who 
needed it. 


Are you in need of an alloy with special properties, 
not yet available? Put your specifications in our hands. 
You will gain the benefit of the 57 years of experience 
which has developed the largest variety of alloys ever 


made by any one company. 
*T.M. Reg. U. S. Pat. Off. 


/: Driver-Harris HARRISON, NEW JERSEY 


“Con ne > 


BRANCHES: Chicago, Detroit, Cleveland, Louisville; Los Angeles, San Francisco + 


COMPANY 


In Canada: The B. GREENING WIRE COMPANY, Lid., Hamilton, Ontario 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


For more information, turn to Reader Service Card, Circle No. 445 
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Futurmill ““Way-Life’’ Covers- 
Made Better for Less with 
Reynolds Aluminum Extrusions 


Engineers at Futurmill, Inc. of Pontiac, Mich. 
and Reynolds Designers put their heads to- 
gether to take advantage of the amazing 
flexibility of aluminum extrusions . . . to make 
““Way-Life’”’ Covers provide better protection 
for machine ways .. . at lower cost. 


The result of this cooperative effort: 114” 
wide interlocking extruded slats of 6063-T5 
aluminum —flexible enough to provide custom 
made covers of any length or width—covers 
that roll up compactly at either end of a 
machine. They are strong yet lightweight . . . 
strong enough for machine operators to walk 
on safely for job set-up... light enough to 
make covers easy to install. They will not 
stretch or tear . . . hot chips will not burn them. 


Fabrication of the covers simply requires 
cutting the slats to length, riveting a small 
section of another aluminum extrusion to the 
ends of every other slat—to prevent sideway 
movement—and assembling the interlocking 
slats. Reynolds* engineers designed the alu- 
minum end extrusion to replace a casting—at 
a savings of $0.05 per piece. 


Consider improving your product with 
aluminum extrusions—from Reynolds. Re- 
member, aluminum extrusions offer infinite 
flexibility of design . .. and Reynolds engineers 
offer invaluable experience in design. 


For more information about aluminum ex- 
trusions and Reynolds Design and Engineering 
service, consult the nearest Reynolds Office 
listed under “‘Aluminum”’ in classified tele- 
phone directories. Or write Reynolds Metals 
Company, P.O. Box 1800-HM, Louisville 1, Ky. 





See Reynolds New Program, “Circus Boy”, Sundays on NBC-TV 


How to Take Advantage 
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How to Increase Design Efficiency 
.»- Lower Production Costs 


Limitations of rolled structural shapes, formed sheet sections 
and machined, cast or welded parts are soon forgotten when 
you thumb through the authoritative handbook, “‘Designing 
With Aluminum Extrusions.’’ The many important ad- 
vantages obtainable with extrusions are shown in the above 
pages reproduced from the book. 


Extrusion dies are inexpensive, so special shapes that use 
the metal most efficiently can be produced economically. 
The handbook shows how . . . with 126 illustrations and 
chapters on Features of Aluminum Extrusions; Examples of 
Effective Extrusion Design; Manufacturing Possibilities; 
Shape Design from Manufacturing Standpoint; Structural 
Design Considerations; Finishes; Cost Factors and a wealth 
of other essential data. 


Your free copy of ““Designing With Aluminum Extrusions” 
is available, along with a complete index of other helpful 
Reynolds literature, when requested on a business letter- 
head. Simply write to Reynolds Metals Company, P. O. Box 
1800-HM, Louisville 1, Kentucky. 















See Reynolds New Program, ‘‘Circus Boy’’, Sundays on NBC-TV 







washday punishment 





a AND MODERN high-strength 
detergents are persistent enemies of 
ordinary paint. Because of severe 
corrosive conditions in some geo- 
graphical areas, home laundry ap- 
pliances often show rust stains in 
just a few weeks of service. 


Whirlpool-Seeger Corporation, 
St. Joseph, Michigan, has found 
that a primer based on Epon resin 
gives an outstandingly superior 
protective finish to its washers, 
driers, and other home laundry 
equipment. To maintain the high- 
est standards for coatings, Whirl- 
pool-Seeger set up a system of 
continuous quality-control testing 
in their finishing section. 


Tough primer on 
RCA WHIRLPOOL 
Washers 


withstands rugged 
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RCA WHIRLPOOL Washer cabinets on storage conveyors. 
Finish system includes an Epon resin undercoat, formu- 
lated by Grand Rapids Varnish Corporation. 





Epon resin-based finish plus careful inspection eliminate 
customer complaints. 


Epon resin-based primers, now 
standard on RCA WHIRLPOOL 
Washers, are credited with all but 
eliminating a major source of field 
complaints about coating failures. 





SHELL CHEMICAL | 
CORPORATION | 


CHEMICAL 
SALES DIVISION 


380 Madison Avenue 
New York 17, New York 
Atlanta + Boston - Chicago 
Cleveland + Detroit - Houston 


If you have a product finishing 
or paint maintenance problem, you, 
too, may find that Epon resin- 
based coatings will do the job bet- 
ter. They have excellent adhesion, 
high resistance to impact and abra- 
sion, outstanding resistance to 
moisture, heat, and corrosives. Ask 


- Los Angeles - Newark - New York 
your supplier for Epon resin-based Si: Qeendiece «Mi: thas 
paints and enamels. Write for the 
full Epon resin coatings story: IN CANADA 
‘Planning to Paint a Pyramid?” Chemical Division, Shell Oil 

Company of Canada, Limited 
Toronto + Montreal + Vancouver 





Epon resins are the epoxy polymers made exclusively by Shell Chemical Corp.’ 


For more information, turn to Reader Service Card, Circle No. 376 
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If you require a material with properties such as these: 


®e LOW DIELECTRIC LOSS FACTOR 


°° EXTREME HARDNESS 





°° HIGH TEMPERATURE STABILITY 


°° EXCELLENT CORROSION RESISTANCE 





— it would be well to investigate the possibilities of Alite. 


The Alites are a series of sintered metallic 
oxides developed by The U. S. Stoneware Co. 
Because Alite possesses the unique combina- 
tion of electrical and physical properties 
above, it is finding increasing use in critical 
applications involving stringent electronic 
and/or mechanical requirements. 


Alite retains its mechanical characteristics at 
working temperatures well above 2000° F. 
It maintains low loss characteristics through- 
out the entire spectrum, into the microwave 
range. In addition to giving durable service 
as high-strength insulating components, Alite 
is used for rotating seals, pump plungers, 


ALITE pivision 








slide valves, crucibles, sleeve bearings, bush- 
ings, extrusion dies, etc. 


We can form Alite to practically any shape 
by extruding, pressing, molding or casting. 
It can be finished to precision tolerances by 
diamond wheel grinding and lapping. Alite 
is abrasion-resistant, vacuum-tight, can be 
metalized and brazed to metal components. 


If “heat-barrier” problems or mechanical limi- 
tations forestall improved performance of 
your product or application, consider design- 
ing for Alite. We'll furnish complete data 
promptly. Write today for Bulletin A-7. 


382-E 








EWARE 


AKRON 9, OHIO 





For more information, turn to Reader Service Cord, Circle No. 381 
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Fruehauf builds these 
Volume Van trailers from 
Crucible stainless assemblies 
fabricated by The Budd 
Company. 


STAINLESS adds payload capacity—lowers costs 


Cargo capacity and profits go hand-in-hand in the 
transportation field. And stainless steel’s high- 
strength gives this Fruehauf Volume Van trailer 
construction advantages that add up to carrying 
capacity above that of other van type trailers. 

Stainless steel provides extreme rigidity and 
toughness, yet reduces dimensions of side walls, 
roof tension sheets, and front and rear panels. As 
Fruehauf says: 

“Not only is there a gain in cubic capacity as 
well as strength, but an actual saving in weight 
so that the net result of the complete design is a 
transportation unit which will provide the highest 


possible return on the initial investment.” 

And stainless lasts indefinitely. In fact, there’s 
a tradition in the industry that “no stainless steel 
trailer has ever worn out.” For stainless resists 
wear, fights corrosion, takes a lot of punishment 
before it will scratch or dent. Maintenance is 
greatly reduced. 
Should your product use stainless? It may be the 
answer to greater efficiency, lower costs, a more 
attractive product for you, too. Ask your local 
Crucible representative, or write Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


For more information, turn to Reader Service Card, Circle No. 483 
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TENITE BUTYRATE is characterized 
by extreme toughness, high impact 
strength, resilience, light weight, 
weather resistance, dimensional stabil- 
ity, lustrous surface...and an unlimit- 
ed range of transparent, translucent, 
opaque, metallic and variegated colors 
plus crystal transparent. 

Available in a wide variety of formu- 
lations to meet many different use 
requirements. 

Adapted to the fastest injection 
molding, or continuous extrusion. 

Typical uses: steering wheels, tele- 
phones, business machine keys, football 
helmets, oilers, tool handles, marine 
floats, oil-field and industrial pipe, 
toys, furniture parts. 


From wheels to heeis. 


TENITE POLYETHYLENE is charac- 
terized by flexibility or semi-rigidity as 
desired, resistance to breakage, chemi- 


cal inertness, excellent electrical prop- 


erties, superior resistance to moisture 
vapor transmission, resistance to 
strong acids. 

Available in the form of spherical 
pellets which flow freely in machine 
hopper...in natural or a wide variety 
of colors and color concentrates, with 
or without an antioxidant. 

Adapted to rapid injection molding, 
blow molding, or continuous extrusion. 

Typical uses: housewares, toys, 
packaging film, bottles, pipe and tub- 
ing, wire and cable insulation, pape 


coatings. 





fr 








TENITE ACETATE is the original 
Tenite plastic, offering a wide range of 
desirable properties including tough- 
ness, light weight, impact strength, 
enduring luster and low heat conduc- 
tivity. 

Like Tenite Butyrate, available in 
an unlimited range of colors and a wide 
variety of formulations to satisfy dif- 
erent use requirements. 

Typical uses: appliance housings and 
parts, shoe heels, toys, novelties. 
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Versatile REIL fluorocarbons help solve 


complex design problems 


KEL-F Fluorocarbon Products are a family of 
Molding Plastics, Plastic Dispersions, Oils, Waxes, 
Greases, Elastomers, Chemicals and Printing Inks. 

Based on the extremely stable trifluorochloro- 
ethylene polymers, these fluorocarbon materials 
are engineered to withstand high temperatures and 
corrosive atmospheres. The entire KEL-F Fluoro- 
carbon Family also possesses individual properties 
that make them indispensable in meeting a variety 
of the most rigid engineering specifications. 


A Wide Variety Of Uses 


The protection afforded by KEL-F Fluorocarbon 
Products is well established in the aviation field in 
a wide variety of applications. Included among 
these are acid and high-energy fuel hoses, seals, 
O-rings, diaphragms, coverings for micro-switches, 


wire insulation, electronic components, laminated 
lined containers and compressor lubricants. 

When your design problems involve elevated 
temperatures . . . corrosive fuels . . . vibrational 
shock .. . high humidity . . . aerodynamic loading 
—Kellogg is ready to help you find the answers. 
Write for further information. 

The M. W. Kellogg Company, Chemical Manu- 
facturing Division, Box 469, Jersey City 3, N. J. 


THE M. W. KELLOGG COMPANY 


Subsidiary of Pullman Incorporated 


@®KEL-F is the registered trademark of The M. W. Kellogg Company 
for its fluorocarbon products. 


For more information, turn to Reader Service Card, Circle No. 500 
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This die, made from Lustre-Die by Eagle Tool and Machine 
Co., Hillside, N. J., produces plastic part shown below. 


Lustre-Die Tool Steel Fills Bill 


for Makers of Plastic Parts 


So you’re looking for high lustre! Just 
it until you see the job you get when 

you use Lustre-Die, Bethlehem’s new 

plastie-molding tool steel. 


Lustre-Die is ideal tool steel for making 


plastie parts because it has properties 
which enable it to take such a high polish. 





Sturdy and good looking, this plastic section for 
detergent can top was made from die of Lustre-Die. 


One glance at Lustre-Die and you'll think 
you’re looking in a mirror. 

Lustre-Die is a special, electric-furnace 
steel of well-balanced analysis. It is alloy- 
fortified to increase its depth of harden- 
ability and mechanical properties. It is 
also heat-treated by means of oil-quench- 
ing and tempering to a hardness of Brinell 
302-352. 

BASIC ANALYSIS 
Carbon 0.50 Manganese 1.00 Silicon 0.30 


Chromium 1.10 Molybdenum 0.25 


(plus Alloy-Fortification ) 


Lustre-Die is such a clean, clean steel. It 
is carefully inspected to ensure freedom 
from porosity or surface pitting. Machin- 
ing is easy, too, as the steel is free from 
nickel. Besides, there are no additives to 
cause inclusions, which could cause spotty 
areas on the die surface. 

If you would like to purchase a trial 
piece of Lustre-Die, simply get in touch 
with your Bethlehem tool steel distributor. 


teel fopies 


Coast Bethiehem products <worescld = BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. | 


= 


SETHIEHEN 
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Expert Distributes. | 

Bethlehem Export 

BETMLE! = th 
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Unusual Metal “Pickup” 
on Tools Is 


A ~ . . 
‘ ay Caused By Carburization 





Metal “pickup” occurring on the surface 
of tools used in shearing, blanking or 
forming metal ean be an annoying prob- 
lem. When such “pickup” is routine and 
expected, it is customary to provide con- 
tinuous maintenance to remove the ad- 
hering metal. But when it suddenly occurs 
In an operation normally free from “pick- 
up,” the trouble can be serious. 

Recent investigations have shown that 
the most common cause of unusual “pick- 
up” on tools is the unsuspected presence 
of an unwanted carburized case, uninten- 
tionally placed on the tools during heat- 
treatment, and therefore not removed by 
grinding after heat-treatment. On many 
grades of tool steel, a high carbon ease 
causes retained austenite to form during 
heat-treatment. As the austenite is very 
soit, its presence on the surface of other- 
wise hard tools is sufficient reason to aec- 
count for metal “pickup.” A regrinding 
operation on the tool usually removes the 
austenitic skin, eliminating the trouble. 





GOOD RESULTS WITH 66 HS 


Bethlehem 66 HS (High-Speed) tool bits 
ean always be counted on for smooth, 
steady cutting. In the operation illus- 
trated, the 66 HS bit is shaping a bending 
die. 66 HS, because of its well-rounded 
6-5-4-2 analysis, has all the properties 
needed for economical high-speed work, 


. ror more information, turn to Reader Service Card, Circle No. 365 
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Two vital 
newcomers 
for your 
furnace 


Operations 
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| Castables...33-Land 33-HD | 


are easy to use, protect up to 3300 F, 
eliminate costly pre-fired shapes and 
bring you other big savings 


ro a 








New, Norton-engineered 33-I and 33-HD 
ALUNDUM Castables offer exceptional ad- 
vantages to the ceramic, metals and chemi- 
cal processing industries where high tem- 
perature furnaces are used. These new high 
temperature Castables are designed for 
working face areas and back-up in such 
furnaces. 

Both types are easy to mix and work. 
Both require only inexpensive forms for 
making simple or intricate shapes. Both dry 
fast, enabling you to prepare furnace areas 
quickly. And their ability to provide new 
highs in temperature protection, to replace 
many pre-fired shapes, and to assure long 
trouble-free service gives you steady, worth- 
while savings. 


ALUNDUM 33-I 
Insulating Castable 


is made up primarily of pure aluminum 
oxide bubbles. These countless tiny bubbles 
form a network of air spaces which are light 
in weight and provide excellent insulation, 
even at highest commercial temperatures, 
These qualities make 33-I ideal for light- 
weight furnace construction, where it 
stands up under radiated high tempera- 
tures or erosion by mild flame and gas. It 
gives excellent protection to service face ap- 
plications, and as a back-up for ALUNDUM 
33-HD Castable or for high purity pre- 
fired ALUNDUM shapes. 


ALUNDUM 33-HD 
Heavy Duty Castable 


is also chiefly composed of pure aluminum 
oxide, but of dense grain material, which 
makes it heavier duty than 33-I. In fact, 
33-HD is the most efficient Castable for 
forming dense monolithic surfaces in the 
construction of many types of high tem- 
perature furnaces, especially where operat- 
ing conditions are severe. 


Characteristics of ALUNDUM Castables 














33-1 33-HD 
Density (as cast and dried) 100 Ibs. per cu. ff. 170 Ibs. per cu. ft. 
Water added per 100 Ibs. 18 pts. 11 pts. 
Stiffens 1 hr. 1 hr. 
Initial set 4A hrs. 4 hrs. 
Final set 18-24 hrs. 14-24 hrs, 
Shrinkage (as cast) 0% 0% 
Grain size 6F 6F 
Chemical analysis — Al2O3 primarily primarily 
SiOz <0.1% <0.10% 
Fe2O03 <0.1% <0.15% 
Maximum hot face temperature 3300°F 3300°F 


Get all the facts 


A new Norton folder on atunpuM 33-I and 33-HD Castables 
is now ready to be sent to you. It gives you all the information 
you want on these new Castables — describes and illustrates 
exactly how you can mix and work them, and contains interest- 
ing charts of their linear shrinkage, modulus of rupture and 
thermal conductivity. These facts tell you just how you can 
improve your high temperature furnace operation, at lower 
costs. Write for your free copy to Norton Company, Refrac- 
tories Division, 352 New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green Fire Brick Co., Ltd., 
Toronto, Ontario. 
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NORTON 


REFRACTORIES 


Engineered... Ey ... Prescribed 
Gilaking better products ... to make your products better 


Norton Products: Abrasives ¢ Grinding Wheels * Grinding Machines © Refractories 
Behr-Manning Products: Coated Abrasives © Sharpening Stones * Behr-cat Tapes 


*Trade-Mork Reg. U. S. Pat. Off. and Foreign Countries 





° For more information, turn to Reader Service Card, Circle No. 394 
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New Kind of Rubber Tree 


Need rubber with special properties ? 
In a special form? Name it. Chances 
are Rogers can make it! 


Need a flotation device that is non-absorbent, 
chemically-resistant and practically indestructible? 
Want to dampen vibration, or mount assemblies so 
they will float through shocks? Got an ozone or in- 
sulating problem to lick? 

These are some of the jobs that our specialty 


rubber products are doing for others and can do for 
you. Our range of products includes cellular and 
mechanical types — hard as ebonite, soft as a sponge 
— using natural or synthetic latices. 

We are not only equipped to develop special rub- 
ber compounds, but also to convert them into finished 
parts — by sheeting, blanking, forming, molding or 
laminating. For more details about our specialty 
rubber products and services, please write Dept. M 
for our booklet “Engineered Rubber Specialties.” 


ROGERS CORPORATION 


ROGERS, CONNECTICUT G 





PRODUCTS 


DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates 
RUBBER—for Floats, Grommets, Gaskets, Bearing Seals, etc. 


SERVICES 
FABRICATING—Including Converting, Combining, DEVELOPMENT—Research and Engineering of Unique 
Coating, Embossing, and Molding Materials, Parts and Products 


For more information, turn to Reader Service Card, Circle No. 415 
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NATCO ENGINEERS 
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SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 





The Lead Screw Tapper Spindles 
of this Natco Three-way Holetapper required 
machining operations hard to combine without 
serious distortion. 


The front end of each spindle had to be machined 
as a taper socket for collet application. When the driving 
keyway and the tool knockout elongated-splined-holes were 
machined, distortion caused out-of-round taper holes which 
would not receive the collet correctly. 


The rear end of each spindle had to be machined as a 
driving spline shaft which slides under load. Since the 
diameter of the spline is relatively small in proportion to 
the shaft length, any attempt to heat treat caused distortion 
hard to correct by straightening. 


And at the center of each spindle, an accurate lead screw | 
had to be machined by a thread grinding operation. It was National Automatic Tool Co. has for | 
found that the finish was much more easily obtained when many years used STRESSPROOF | 
STRESSPROOF was used. 


STRESSPROOF eliminated both the problem of the out- 
of-round taper holes on the front of each spindle . . and 
the distortion of the driving-spline-shaft. 


STRESSPROOF makes a better part at a lower cost. 





in the manufacture of important op- 
erating parts for this Three-way Hole- 
tapper, as well as for other Natco 
high-speed machine tools. 









WRITE TODAY FOR 


Helpful Data 
Bulletin No. 15 
“Improve Quality 


AVAILABLE FROM LEADING STEEL 


DISTRIBUTORS COAST-TO-COAST "i : —Cut Costs” 


fa Salle sveer co. 


1418 150th Street, Hammond, Indiana 
MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF QUALITY COLD-FINISHED STEEL BARS 


> For more information, turn to Reader Service Card, Circle No. 543 
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Cross-section of “speculum” sheath 
shows turned-in lip at narrow end 
and undercut shoulder at wide end. 
Lip protects inside of permanent 
speculum from soiling, shoulder 
provides a snap fit for the sheath. 
Formed of 10-gauge BAKELITE 
Rigid Vinyl Sheet, sheath has a di- 
ameter of 1 inch with draw of 1% 
inches. Made by Plaxall Inc., 5-25 
46th Ave., L. I. C.,N. Y., for Welch 
Allyn Co., Skaneateles Falls, N. Y. 


BAKELITE Rigid Vinyl Sheet makes possible this 


BRAND 


, Intricate, accurate, disposable part 


The design idea is a reality because BAKELITE Brand Rigid Vinyl Sheet was 
the only material that could be vacuum-formed to so deep a draw, accord- 
ing to the manufacturer. It’s a sanitary disposable sheath for the “speculum” 
of an “otoscope” used in ear examinations. B 
These sheaths cost only a little over a cent apiece because pressure-form- & 
ing BAkE.iTE Rigid Vinyl Sheets is such a fast, low-cost process. Notice the 
deep, complex draw. Precise, too. The sheath works in close quarters. It has y AKE LITE 
to be thin, tight-fitting, and strong enough to be snapped onto the speculum 
without crinkling or tearing. Bist 
One material—BakeELiTE Rigid Vinyl Sheet—met all requirements. In PLASTICS 
addition, its service properties include dimensional stability and resistance 
to water, oil, and chemicals. Clear transparent, as well as colored trans- 


lucent and opaque sheet stock is available. Learn more about it by writing 
Dept. VU-108. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [[%§ 30 East 42nd Street, New York 17, N. Y. 
Fe In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term Baxe.ite and the Trefoil Symbol are registered trade-marks of UCC. 














How Armco 17-7 PH Stainless 


Makes this part Last 


Formerly made of chrome-plated carbon steel, this 
cutter disc for a food waste disposer was reducing the 
efficiency of the unit. The combination of corrosion 
and abrasion in grinding food wastes dulled the carbon 
steel cutting edges. 


17-7 PH Solves Problems 


Now the cutter discs are made of Armco 17-7 PH 
Stainless Steel . . . and the troubles are gone. The com- 
bination of high hardness and good corrosion resistance 
obtained with 17-7 PH makes the part much more 
durable and the cutter has a 15 to 20% faster cutting 
action. 

Fabrication is simplified, too. The cutting blades, 
17-7 PH cold-headed rivets, are attached to the formed 
17-7 PH disc. Then the assembly is hardened. A simple 
heat treatment at 1400 and 950 F hardens the entire 
part to Rockwell C 40. 


Unusual Properties 


This cutter disc is typical of the improved performance 
and production you can obtain by utilizing the unusual 
combination of properties you get in Armco 17-7 PH. 


ARMCO STEEL CORPORATION 


2166 CURTIS STREET, MIDDLETOWN, OHIO 
SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. ¢ THE ARMCO INTERNATIONAL CORPORATION 


€ For more information, Circle No. 552 


Longer, Work Better 


Extra high strength and hardness, good corrosion re- 
sistance and excellent fabricating characteristics give 
you many new opportunities to improve your product 
and reduce manufacturing costs as well. 


Two Grades Available at Armco 


Armco 17-7 PH is supplied in sheet, strip, plates, bars 
and wire. A companion grade, 17-4 PH—hardened at 
only 850 to 900 F, is produced in bars, wire and billets. 
For complete data on these special Armco Stainless 
Steels, just fill out and mail the coupon. 


Armco Steel Corporation 
2166 Curtis Street, Middletown, Ohio 


We are interested in your new Stainless Steels for these 
applications: 


Please send us information on: 

[] Armco 17-7 PH sheets, strip and plate 
[] Armco 17-7 PH bars and wire 

[] Armco 17-4 PH bars, wire and billets 


Name 








Company 
Street 
City Zone State 
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For more information, turn to Reader Service Card, Circle No. 401 


DECEMBER, 1956 ¢« 47 




















THOUSANDS UPON THOUSANDS 
UF THERMOMETAL AND 

CONTACT ASSEMBLIES «: ag 
A WEEK! =~ 


That’s normal production for 


The H. A. WILSON Company 


















And these thousands of assemblies 

from the modern Wilco plant are your assurance 
that you can profit from the quality and 
economy that only volume production 

can give you. 

For the H. A. Wilson Co. is a 
specialist in contacts and thermometals 
..and in the unique skill 

necessary to combine the two for 
maximum performance. 
Yes, it’s smart to do 
business with a specialist. 


You can’t make or buy 
better Thermometal and 
contact assemblies 

at any price. Contact a 
specialist today— 

H. A. Wilson 

Company. 


WILCO PRODUCTS ARE: 
Thermometals 


Electrical Contacts The H. A. WILSON Company 
Clad and overlaid composite metals 


: 2655\U. S. Route 22 Union, New Jerse 
Special Alloys rsey 


Branch Offices: Chicago - Detroit - Los Angeles - Providence 


For more information, turn to Reader Service Card, Circle No. 460 
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STAR. 
THERMOLAIN 






































WANT THE FACTS? 


Standard refractory shapes are 
shown on our new data sheet to- 
gether with sizes, weights and other 
pertinent engineering data. Write 
for a free copy today! 


when the heat’s on... 





.. you can really depend on Star THERMOLAIN® refractory 
porcelain for exceptional performance in any electrical heating 
device you manufacture . . . broilers, radiant heaters, ranges, water 
heaters, roasters, coffee-makers, air heaters, rheostats, immersion 
heaters . . . hundreds more! 


Star THERMOLAIN offers good mechanical strength plus excellent 
thermal shock resistance . . . a combination that means long, 
trouble-free heating-element life and user satisfaction. Remember 
the name... Star THERMOLAIN ... it’s synonymous with quality 
products. The Star Porcelain Company, 39 Muirhead Avenue, 
Trenton 9, New Jersey. 


N. Calif. & Pacific N.W. Representative: 
Thermo Materials Inc., 44 Encina, Palo Alto, Calif., DAvenport 3-7991 


Los Angeles Area Representative: 
Edwin E. Starr, 4101 Rhodes Ave., N. Hollywood, Calif., STanley 7-5879 


the STAR 


porcelain company 





For more information, turn to Reader Service Card, Circle No. 372 


DECEMBER, 1956 


49 











00 SOOROG NC RAMON RD EONE 











“A” NICKEL 


ttt 


Pet 

















efit t 




















rT TTT I5% SILVER. PLATED COPPER 


": 
; 























tt tty 

















> 








apne 





© 
w 
o 


+--+ dene 
































“10% NICKEL-PLATED COPPER 


























































































































RESISTANCE AT ROOM TEMPERATURE— OHMS 
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HOURS AT 800° F. 





INickel—plated 


copper 


for high conductivity at 


elevated temperatures 


Sy ivania’s Nickel-plated copper wire 
combines the conductivity of copper 
with the corrosion-resistant properties 
of nickel for applications involving 
temperatures ranging from 350° Fah- 
renheit to 700° Fahrenheit. 


Equal lengths of Nickel-plated copper 
and three other wires were heated in air 
at 800° Fahrenheit for an extended 
period to determine the effect of heat 
on conductivity. 


¥ SYLVANIA 
a 


METAL 


STAMPINGOS 


Nickel-plated copper, more than any 
of the other wires except for pure 
nickel, holds its original low resistance. 
It’s this feature which, in many cases, 
has made Nickel-plated copper more 
desirable than costlier wires used where 
conductivity must remain constant un- 
der high temperature environment. 


Nickel-plated copper wire can be 
supplied in a full range of diameters 
from .250” to .005”. 





=—_ 


ELECTRONIC 
COMPONENTS 








Sylvania is the only major 
wire supplier with complete 
facilities for plating and 
cladding wire. This makes it 
possible to provide you with 
an experienced, objective 
recommendation as to whether 
a plated or a clad wire is best 
suited for your application. 


In addition, Sylvania’s Parts 
Division offers you complete 
4-way service including custom 
molded plastic parts, small 
metal parts ranging from wire 
forms to deep drawn parts, 
and special electronic com- 
ponents. Write for the **Port- 
folio of 4-way Service” and 
the new technical bulletin on 
Nickel-Plated Copper Wire. 


PARTS DIVISION 


Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 





For more information, turn to Reader Service Card, Circle No. 555 
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DESIGNING WITH ALUMINUM 








This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California. 











One of the most appealing characteris- 
tics of aluminum is the ease with which 
a variety of surface finishes may be ap- 
plied to it. 

Among these finishes is one that is 
used almost exclusively for aluminum: 
anodizing. It is the electrolytic forma- 
tion on the metal of an oxide film which 
is relatively thick compared to the nat- 
ural oxide film formed in normal en- 
vironments. 

The natural oxide film, which begins 
to form on aluminum surfaces as soon 
as they are exposed to air, provides a 
thin, transparent, protective covering 
for the metal. This film, which may be 
only a millionth of an inch thick, ac- 
counts for aluminum’s resistance to cor- 
rosion. 

The thicker film produced by anodiz- 
ing provides still greater anti-corrosion 
characteristics, plus a hard, wear-resist- 
ant surface. This anodized film may 
vary considerably in thickness, hardness 
and porosity, depending upon the an- 
odizing process used. These processes 
are similar in that, in each of them, an 
electric current is passed between the 
aluminum and an electrolytic bath in 
which the aluminum is immersed as an 
anode. There are also distinct differ- 


solution and anodizing conditions. 


Anodized coatings can be formed in various shades ranging from colorless trans- 
parent to dark gray, depending upon the choice of aluminum alloy, electrolyte 


ANODIZING ALUMINUM 


ences among the processes, such as the 
variety of electrolyte baths which may 
be used. 


Sulfuric Acid Process 


The sulfuric acid anodizing process is 
used to create a relatively thick, porous 
coating. 

Sulfuric acid anodic films serve as ex- 
cellent mordants for certain classes of 
dyes which, when absorbed in the coat- 
ing pores, give bright attractive colors 
to the aluminum surface. 


However, because most dyes will fade 
in direct sunlight, they should not be 
used in outdoor applications where fad- 
ing over a period of several years may 
become a problem. 

Relatively low cost makes this an- 
odizing process the one most widely used 
commercially. Virtually all decorative 
anodizing is done in dilute sulfuric acid 
baths. Coatings produced by this proc- 
ess provide effective barriers to many 
corrosive atmospheres. Thin films pro- 
duced in sulfuric acid are excellent 
surface pre-treatments for subsequent 
paint, enamel and lacquer coatings. 

Because of the corrosive nature of the 
electrolyte, the sulfuric acid process 
should not be used for anodizing assem- 









At one time, capacitors for use in electronic equipment were quite bulky (above 
left). Space and weight are now saved through use of anodized aluminum foil 


blies wherein bath entrapment might be 
possible. 


Chromic Acid Process 


Anodic coatings produced in chromic 
acid baths are noted for their outstand- 
ing resistance to corrosion, which may 
be attributed to a lesser degree of po- 
rosity than sulfuric acid anodic films. 


This reduced porosity limits the value 
of chromic acid coatings for dyeing, but 
they are widely used as base coatings 
for paints, enamels, etc. In fact, many 
armed services specifications include 
chromic acid anodic coatings as paint 
primers. 


Although higher operating voltage 
requirements render this process more 
costly than the sulfuric acid process, it 
is frequently used for anodizing intri- 
cate shapes that are to be exposed to 
extremely corrosive environments. Be- 
cause the bath acts as a corrosion in- 
hibitor, there is no danger of corrosion 
being caused by bath entrapment in 
crevices. 


Hard-Coat Processes 


The hard-coat processes developed 
fairly recently are used to create heavy, 
highly abrasion-resistant films. 


capacitors (above right) which are much more efficient. 
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Kaiser Aluminum 





With the added attribute of extreme 
resistance to corrosion, the hard-coats 
are especially useful in extending the 
service life of moving machinery parts. 
Hard-coats are currently being used on 
cylinders and pistons, hydraulic sys- 
tems, textile machinery rolls and other 
applications requiring great wear- 
resistance. 

To date, hard-coat processes are com- 
paratively expensive. Both the voltage 
and current density used are quite high, 
and there is considerable expense con- 
nected with the refrigerating equipment 
required to maintain the bath tempera- 
ture at about 30°F. or lower. 


Boric Acid Process 


Coatings formed by anodizing in boric 
acid solutions are nonporous, and have 
high dielectric strength. 


Their use represents one of the spe- 
cialized applications of the properties 
of anodic coatings. Etched aluminum 
foil, anodized in a boric acid solution, 
is now used in the production of electro- 
lytic capacitors, or condensers. These 
are much more efficient and consider- 
ably smaller than earlier paper-wound 
capacitors. Their reduced size has had 
an important influence on the design of 
the compact radios, television sets and 


aviation electronic apparatus we use 
today. 


Gold Coat Process 


An improved anodizing process recently 
announced by Kaiser Aluminum makes 
use of a new decorative alloy to produce 
a striking gold color during anodizing. 
This gold color is remarkably lightfast 
—far superior to dyes in its resistance 
to ultraviolet light. 


The anodizing processes that produce 
this gold color are low in cost and re- 
quire only the standard equipment used 
in sulfuric acid anodizing. 


Phosphoric Acid Process 


Because the anodic oxide coatings 
formed in phosphoric acid are appre- 
ciably soluble in the anodizing bath, 
they are thin and highly porous—not 
sufficiently attractive to be used in dec- 
orative applications without subsequent 
finishing treatments. 

An advantage of their thinness and 
porosity is in affording a good base for 
electroplating adherent layers of other 
metals, such as nickel, copper, silver 
and cadmium. In preparing pre-plating 
anodic coatings of this type, the anodiz- 
ing characteristics of the individual alu- 
minum alloys must be considered. 

Desired results can be obtained by 


varying anodizing conditions su 
bath concentration, temperature, 
age, etc. The most satisfactory plating 
solutions for use with phosphoric acid 
anodized coatings are those that are 
nearly neutral or only weakly acid o; 
alkaline. 


The processes described here are only 





a few of the many techniques used to 
create anodic coatings. There are many 
variables in each process, and specific 
control of all or any of the variables 
may be exercised to obtain certain de- 
sired effects. For further information 
concerning specific anodizing tech- 
niques, contact the Kaiser Aluminum 
sales office or distributor listed in your 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California. 





ANODIZING CONDITIONS 








Depending on the alloy 





Bath Current Density Special Conditions 
Process Composition Voltage Amp/Ft? or Equipment 

Sulfuric Acid 15% H.SO, 14-17’ 12 
Chromic Acid 5 to 10% Cr0 0-40 1-5 Bath temperature 95°F. 
Boric Acid 12% 500 10.8 Bath temperature 210°F. 

90% to 12 20-50 Refrigeration equipment to 
Hard Coats 10-20% Hs0, 23 to 120 maintain temp. 25 to 30°F. 
Phosphoric Acid 17-43% P.0; 5-30 10-20 Bath temperature 60-95°F. 








See “THE KAISER ALUMINUM HOUR,” Alternate Tuesdays, NBC Network. Consult your local TV listing. 




















For more information, turn to Reader Service Card, Circle No. 513 


or write for copy 
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KAISER ALUMINUM & CHEMICAL SALES, INC. 

| Room 71276 Industrial Service Division 

| 1924 Broadway, Oakland 12, Calif. 

| Please send, without obligation, the entire “Designing with 
Aluminum” series to: 

| 

| NAME 

| 

| POSITION COMPANY 

| ADDRESS 
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COLD 
for CLOSE TOLERANCE PUNCHING 
















i29 


O67 dia 
49 holes 


128 dia 
4 holes 


When the properties have to be right... 
Specify G-E Textolite® 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


G-E Textolite® Laminated Sheets, Rods & Tubes 


PUNCH 11570 LAMINATE 


Precision punching, with holes smaller 
in diameter than the thickness of the 
laminate, is possible with GENERAL 
ELECTRIC TEXTOLITE cold punch 
11570 laminate. The necessity of a 
high heat cycle has been eliminated! 
There is no shrinkage, and tolerances 
can be maintained to .002 of an inch. 
Superior electrical and mechanical 
properties of G-E TEXTOLITE cold 
punch 11570 laminate offer oppor- 


tunities for a variety of applications. 


Be 
(46; 






[] Please send me technical data on G-E Textolite® cold 
punch 11570 laminate. 


[] Please have your representative call. 














. For more information, turn to Reader Service Card, Circle No. 536 
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Reynolds can paint entire parts a solid 
color, mask and paint or do paint filling in 
combination with mechanical finishing to 
supply practically any desired texture or 
highlighting effect. 





Part of a battery of new high speed buffing 
equipment available at Reynolds. Scratch- 
brushing, satin finishing, highlighting, 
embossing and other mechanical finishes 
are also available. 





Alodine system at Reynolds is adaptable 
to immersion, spray or brush type finish. 
ing. Etching, brightening and other chem. 
ical finish treatments are also available at 
Reynolds. 


for greater design freedom 
and finer “‘finished’’ aluminum products 
...use the new, vastly expanded 


REYNOLDS 


FINISHING 
FACILITIES 


For the magic touch of gleaming clear and 
color anodized finishes— and for many types 
of mechanical, chemical and paint film 
finishes— you can depend on finishes from 
Reynolds to add sales appeal and value to 
the aluminum products you design. 
Reynolds multi-million dollar investment 
in finishing equipment —some of this equip- 
ment illustrated on these pages — assures you 
the finest aluminum finishing facilities avail- 
able anywhere. These recently expanded 
facilities permit new and greater flexibility 


in your design thinking. And these facilities 
are backed by Reynolds years of technical 
experience with practically every finishing 
process and technique applicable to alumi- 
num plus Reynolds quality control from mine 
to finished part. 

For full details on the finishing and fabri- 
cating facilities available, call the Reynolds 
Office listed under ‘“‘Aluminum’’ in your 
classified telephone directory or write 
Reynolds Aluminum Fabricating Service, 
2060 South Ninth Street, Louisville 1, Ky. 


See ‘‘CIRCUS BOY"’, Reynolds new dramatic series, Sundays on NBC-TV 


REYNOLDS @8 ALUMINUM 
FABRICATING SERVICE 
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This new Reynolds automatic aluminum finishing system can handle 
mixed sizes and types of parts and chemically brighten or anodize 
them in different colors—and can handle several different jobs at 
the same time. An automatic coding system establishes the in- 
dividual finishing specifications for each job. 


—— 


This new Reynolds anodizing installation can handle parts ranging 
from the smallest up to those 24’ long, 12’ high and 4’ wide. This 
half-block long system is another new addition to Reynolds multi- 
million dollar finishing facilities investment. 


MEL TL 


— 
Yves 


BLANKING - BRAZING - DRAWING - EMBOSSING aay () LOS : at ALY M N lJ M 


FINISHING - FORMING - RIVETING 


ROLL SHAPING - TUBE BENDING - WELDING 


For more information, turn to Reader Service Card, Circle No. 545 
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Craftsmanship of the 20th Century 

















































The speed with which new frodtcts pass 
through the designing stage to final marketing 
is one of today’s industrial phenomena. One 
factor which has contributed heavily to this is 





the availability of a wide range of plastic ma- 
terials with highly usable combinations of properties. And, col- 
laterally, there are the custom molders whose working know ledge 
and craftsmanship in plastics translate the manufacturer’s de- 
signs and plans into highly serviceable, highly attractive finished 
articles. Read how one of America’s leading appliance manufac- 
turers collaborated with the custom molder to produce the part 
that “makes” his new appliance. 


New handle of Resinox phenolic plastic 
houses “the brain” of the new Sunbeam Fry-Pan 


DESIGN OBJECTIVES [o design 
the handle for the Sunbeam Fry-Pan, 
an aluminum frying pan, electrically 


wired to “do its own cooking.” To its 


designers, Sunbeam Corporation of \ \ 
Chicago stressed two things: func- \ A 
tional beauty and long service life. ’ Kt | 
Cost, of course, as on all high-volume \ rye Pa | 
’ 


competitive products, was also a con- 


\ 
\ 
\ 


or 


Pet Or 
sideration. .S 


3 


x 


MATERIAL SPECIFICATION In the Fry-Pan, the handle is the 
“brain”— housing the temperature setting controls, signal light, and auto- 
matic regulators that govern the 1150 and 1450 watt tubular element 
sealed in the base of the pan. Specifications dictated that this handle be 
inserted into the apertures of the thermostat, then sealed in 3 seconds by 
a Hannifin hydraulic press. Over 30 exhaustive tests were made to screen 
different materials in the conditions to which the handle would be sub- 
jected in use. Surface finish and hardness, resistance to detergents and 
boiling water, weight, dielectric strength, and durability were all major 
factors in determining the material. Monsanto Resinox phenolic plastic 
was selected. A handle molded of this phenolic had a high natural surface 
gloss, heat-resistance, and inherent color. It could be repeatedly immersed 
in. boiling water with no ill effects . .. was tough and long lasting. 





PRODUCTION Prolon Plastics Company, Florence, Massachusetts, a 
division of Pro-phy-lac-tic Brush Company, was awarded the job of pro- 
ducing the Fry-Pan handles. In addition to an enviable reputation for high 
quality molding, Prolon had also demonstrated a productive capacity to 
meet Sunbeam’s production rate. For this handle assignment, Prolon engi- 
neers decided on Monsanto Resinox 5797. A free-flowing phenolic mold- 
ing compound, Resinox 5797 has rapid cure and rigid set, two reasons for 
its wide use for wiring device parts. It produces parts with a very smooth, 


Chief Mold Designer 


Proton Pia Oo 


for 











hard surface. Equally important, Resinox 5797 meets the critical heat 
requirements on the Fry-Pan where heat is constantly re-applied to this 
molded handle. Using Resinox 5797, Prolon molded a handle with a life 
expectancy far exceeding the required 2000 hours. In fact, if the house- 
wife uses her Sunbeam Fry-Pan with its Resinox handle for 7 hours a 
week, 52 weeks of the year, she can expect over 542 years of service 


under such severe usage. 


THE FINISHED PRODUCT The popularity of the Sunbeam auto- 
matic Fry-Pan is a tribute to the usefulness of this work-saving kitchen 
appliance. Practical usefulness has been achieved by following the precepts 
of functional design and simplicity of form. The jet black lustrous han- 


dle of Resinox phenolic plastic adds a high note of functional beauty. 


Here is one of the hundreds of design and production problems solved 
by utilizing the facilities of the plastics custom molding industry. If you 
are considering a design change or new product, investigate plastics, and 
the design, engineering, and molding facilities available to you through 
plastics molders, the Craftsmen of the 20th Century. As a major supplier 
of plastic resins, Monsanto is in a position to introduce you to custom 
molders who will put their skills to work for you. Write to Monsanto 


Chemical Co., Industrial Applications Dept., Springfield 2. Mass. 





Investigate Monsanto's complete 
line of pnenolic piastic 
compounds deveioped for 
particular applications and sold 
under the trade name... 


-RESINOX’ 





For more information. Circle No. 493 


MONSANTO 





Forticel Cabinet 
molded for Zenith 
by Plastic Molded 
Products Company, 
Chicago 
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ZENITH selects FORTICEL 


new Celanese propionate thermoplastic 


for its all-transistor portable 


The heart of the new Zenith 800 is a remarkable 100% transistor circuit that 
delivers full room power, tone-true reception. 


But what first attracts the eye is its satin-smooth, plastic cabinet—molded 
of the new Celanese thermoplastic Forticel. 


Forticel was created and engineered for just such demanding applications 
... places where beauty and precision are twin specifications... where 
Furticel’s qualities of moldability, superb surface finish, high impact strength, 
form retention and freedom from objectionable odor can contribute to 
ready consumer approval as well as manufacturing efficiencies. 


We urge you to inspect the new Zenith 800 at your favorite radio shop, and 
see one of the most skillfully engineered circuits in Zenith history ... and 
one of the most carefully engineered thermoplastics in service today. You will 
understand why Forticel has been welcomed by the molder and designer, 
and why it is being specified for an increasing number of famous 
name products. 


Send for Product Bulletin NP-16. Use coupon below. 







Celanese Corporation of America, Plastics Division 
Dept. 102-L, 290 Ferry Street, Newark 5, N. J. 


Send me New Product Bulletin NP-16 on Forticel Plastic. 









NAME 












COMPANY 





plastics 








ADDRESS 







® ical® 
City ZONE STATE Celanese® Forticel 


For more information, turn to Reader Service Card, Circle No. 496 
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HIDDEN tlaws 
in your products 
need detecting 7 


Every day brings new inspection problems to Picker 
for possible solution. More often than not, radiography 


(or fluoroscopy) can help. Here’s a typical week’s score... 


Makes no difference what you make or buy or sell... 
if it needs “‘seeing into’ for quality control, radiography 


(gamma or x-ray) can probably profit you. 


Talk it over with your local Picker representative * or write us 

outlining your problem and, if possible, sending typical samples. 
We'll make tests and tell you frankly whether radiography holds any 
promise for you. Costs you nothing to find out... maybe 


it’s costing you a great deal right now NOT TO. 


* There’s probably a Picker district office near you (see local ‘phone book). 


eres = TR 


Gok 20.. tout gue Deaton 


For more information, turn to Reader Service Card, Circle No. 495 
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PICKER X-RAY CORPORATION 
25 South Broadway, White Ploins, N. Y. 





Nonferrous Melting with... 








There are many methods of melting non-ferrous metals but the accepted 
standard for furnishing air to Oil and Gas fired furnaces is the Spencer 
Turbo-Compressor. A battery of Spencer 5 HP turbos in the foundry of a 
large Chemical plant is shown below. 





Thirty-five years ago the Spencer Turbo was first specified by a furnace 
manufacturer. Today it is the first choice of all of the leading furnace and 
oven manufacturers. 


The reasons they prefer Spencer are the absolute reliability—perfect per- 
formance and low maintenance over long years of almost continuous 
service. Spencer Turbos range in size from 35 to 20,000 cu. ft. per min., 
4 oz. to 10 Ibs. and 1/3 to 1,000 HP. 





THE SPENCER TURBINE COMPANY 





4 


























For complete description = _—_— 
of the standard and > — 
special Turbos ask for 
Bulletin No. 126-A. 
HARTFORD 6 
CONNECTICUT 494-N 
Manufacturers of Turbo-Compressors and Heavy Duty Vacuum Cleaners 
7 For more information, turn te Reader Service Card, Circle No. 443 
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The new **200” 


Stainless Steel 





Series Stainless Steels 


successfully ease nickel shortage ! 


With the new low-nickel “200” Series Stainless 
Steels, producers can greatly expand their output of 
Chrome-Nickel stainless from existing nickel sup- 
plies. These steels provide practical, workable grades 
of stainless that can be applied to a wide variety 
of uses. 

Made of Chromium-Nickel-Manganese—the 
“200” Series steels are helping to meet constantly 
growing needs in transportation, building, manu- 
facturing and many other fields. They’re becoming 
increasingly popular in kitchen utensils, appliances, 
truck bodies, trains, automobile trim, and scores of 
products for industrial, home and business use. For 


further information, see your stainless steel supplier, 
or write Electromet—leading producer of more than 
100 alloys, including chromium and manganese, for 
the steel and non-ferrous metal industries. 


ELECTRO METALLURGICAL COMPANY 
A Division of Union Coghidg and Carbon Corporation 
30 East 42nd Street New York 17, N. Y. 














The term “Electromet”’ is a registered trade-mark of Union Carbide 
and Carbon Corporation 


Electromet 





Metals do more all the time... Thanks to Alloys 


Offices : 


BIRMINGHAM * CHICAGO * CLEVELAND * DETROIT * LOS ANGELES * 


HOUSTON * PHILIPSBURG,N.J. * PITTSBURGH * SAN FRANCISCO 


For more information, turn to Reader Service Card, Circle No. 561 
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SAFE, GAS-TIGHT JOINTS required 
by the down-flow construction of 
this year-round furnace and air- 
conditioning unit are easy to ob- 
tain, using Republic ELECTRUNITE® 
Mechanical Tubing. Its uniform 
roundness, wall thickness, strength 
and ductility help simplify design 
and fabrication. Quelity control 
from raw ore to finished product 
assures long, trouble-free service. 


Lic 


Wolds Widest Range 
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One of the most critical points in maintain- 
ing an absolute hermetic seal in any refrigera- 
tion system is the joint between compressor 
cylinder and head. That’s why Copeland Refrig- 
eration Corporation of Sidney, Ohio, manufac- 
turer of fine commercial refrigeration and air 
conditioning compressors, insists on cylinder 
head cap screws made to exacting specifica- 
tions. Republic Alloy Steel Hex Head Cap 
Screws fill the bill perfectly. They more than 
meet tensile strength, yield point, hardness 
and ductility requirements. 

Design of the Copeland Compressor calls for 
cap screws to clamp cylinder head, a neoprene 
gasket, valve plate, another neoprene gasket 
and cylinder block into one solid, leakproof 
assembly. Year-in, year-out service dependa- 





sJassure hermetic seal permanence 


bility demands that these fasteners neither 
stretch nor lose their grip under the heating 
and cooling cycle of on-off operation. There 
must be no loss in compression or escape of 
refrigerant. Again, Republic Alloy Cap Screws 
are more than equal to the task—as proved by 
their failure-free performance record. 
Whatever your fastener problem, it will pay 
you to check Republic. 20,000 standard and 
8,000 special types and sizes of headed and 
threaded products are available to satisfy a 


tremendous variety of applications. Each is 


coupon. 


OUTSTANDING PRODUCT PERFORMANCE is assured 
when you specify Republic Hot Rolled Carbon or 
Alloy Bars as your raw material. A full range of 
standard and special shapes, sizes and grades 
is available to meet the most exacting require- 
ments. Further, Republic's 3-Dimension Metallur- 
gical Service can help you select the proper type, 
and process it efficiently. 


ZINC COATING PERMANENCE makes Republic 
Continuous Galvanized Sheet ideal for hundreds 
of mass-produced parts and products. Its uniform, 
corrosion-resistant zinc coating will not crack, 
flake or peel under any forming operations per- 
mitted by the base metal. Resulting product is 
far less expensive to produce than old-fashioned, 
hot-dipping after fabrication would allow. Send 
coupon for information. 


backed by a century of experience, and quality 
controlled from raw ore to finished product. 

You can get complete information through 
your local Republic office. Or simply mail the 
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STEEL 


ant Steck Produclad 
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REPUBLIC STEEL CORPORATION 
Dept. C-2405 

3176 East 45th Street 
Cleveland 27, Ohio 


Please send me further information on: 


OC) Fastener Products 0 Continuous Galvanized Sheets 
CO ELECTRUNITE Mechanical Tubing (0 Hot Rolled Bars 











Name Title 
Company 

Address 

City Zone State 





For more information, turn to Reader Service Card, Circle No. 386 
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BRIGHTER THAN EVER!—MicroRold stainless 
steel Type 430 in the NEW Bright Finish is now 
immediately available in sheets up to 48” wide 
offering new usefulness and economy in stainless 
fabrication. Produced with the same micro-accuracy 
of gauge for which MicroRold 36” is well known, 
Type 430 Bright up to 48” wide gives greater 
latitude in applications for quality stainless steel. 


MicroRold 430 is also available in the regu- 
lar commercial finishes and MicroRold stain- 


less in other grades are now produced up to SV as h i i 1 ton % tee F 


48” wide. Complete details sent on request. C 5 


orpora lion 


WOODLAND AVENUE WASHINGTON, PA 


For more information, turn to Reader Service Card, Circle No. 484 
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New microcast Research Facilities will increase 


investment casting applications and give design 
engineers greater latitude in planning parts. 


A new facility for advanced research is now under construction at 
Austenal to broaden the many applications of Microcast—to make new 
methods and alloys available, and to allow greater freedom and latitude 
in part designing. 

One section of this new plant will contain the equipment familiar to the 
investment casting industry and in addition, equipment necessary for 
investigating numerous other methods of making and treating castings. 
Adjoining the foundry area will be shops for pilot line and experimental 
work in mold making, waxing, investing and finishing. There will be an 
area containing laboratories for mechanical testing, physical testing, 
metallographic investigations, refractories development and chemical 
investigations. 

Contact your Austenal engineer today and ask him to show you how 
Austenal’s continuing program of research and development will help 
you design greater performance and reliability into the investment 
castings you require. 


For more information, turn to Reader Service Card, Circle No. 540 


austenal 


INC. 


microcast division 


224 EAST 39th STREET - NEW YORK 16,N., Y. 
7001 $O. CHICAGO AVE. + CHICAGO 37, ILL. 


AF. -- It's NEW from Austenal 










“Design with Microcast in Mind,” 
Austenal’s new informative booklet, tells 
you how to get the greatest benefit from 
Microcast, showing the great latitude of 
design possibilities, alloys available and a 
great deal more, valuable information. 
Write for it today. 
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How a better precision-fit Guide Pin Bushing” § | 
Is made in less time with 


SHELBY SEAMLESS MECHANICAL TUBING 


. RR ITIIN 


eeowiie 





Here is another manufacturer that js 
turning out a better product in less 
time by using Shelby Seamless Stee! 
Tubing. 

The product, a wring-fit bushing. 
makes possible a truly precision die 
set, which permits closer working tol- 
erances and extends the life of th 
dies to a degree never before thought 
possible. The bushing itself is harder 
stronger, more uniform, longer last 
ing and better fitting. 


When Shelby Seamless Tubing is 
used, no boring is necessary—the 
hole is already there. It offers more, 
however, than just a pre-bored hole. 
It combines to an exceptional degree 
the qualities of strength, uniformity, 
and dimensional accuracy. These ad- 
vantages, coupled with the workabil- 
ity and excellent machining proper- 
ties of Shelby Seamless, make it the 
ideal material for critical mechanical 
applications like this. 


Available in a wide range of di- 
ameters, wall thicknesses, various 
shapes and steel analyses, Shelby 
Seamless Mechanical Tubing is pro- 
duced to exacting standards by the 
world’s largest manufacturer of tu- 
bular steel products. Get in touch 
with our engineers if you would like 
help in applying Shelby Seamless to 
your specifications. 





*Manufacturer’s name on request, 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© SHELBY SEAMLESS MECHANICAL TUBING 
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can be a hidden enemy of circular parts like jet-engine rings. To insure 


physical and metallurgical accuracy, specify Cleve-Weld welded rings. 


Top Jet-Engine makers specify Cleve-Weld rings 


The design, metallurgy and produc- 
tion of welded circular parts have 
been Cleve-Weld specialties for 45 
years. We’ve worked with materials 
from carbon to stainless and the lat- 
est aircraft alloy steels. Cleve-Weld 
has the specialized equipment and 
experience to do exacting jobs. These 
are the reasons why America’s jet- 
engine makers procure Cleve-Weld 
rings. Pratt & Whitney J-57, Wright 


EXAMPLES OF CLEVE-WELD PROCESS PRODUCTS 





GEAR 


JET RINGS TRUCK RIMS BLANKS 


| 
NA) 





Another 





Product 
if esieteiateantl 


Cleveland 11, Ohio 


€ For for information, Circle No. 439 





~ 


| motor | 
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CLEVELAND WELDING DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 


Aeronautical J-65, General Electric 
J-47 and other great jet engines tes- 
tify to our ring accuracy. 

Cleve-Weld is also a prime sup- 
plier of truck and tractor rims, rings, 
bands and gear blanks. Make Cleve- 
Weld your primary source for all 
rolled and welded circular parts, too. 
We'll show you why in dollars and 
cents. Write Circular Welded Prod- 
ucts Sales Department below. 





IDLER 
WHEELS 





THIS IS THE BASIC CLEVE-WELD PROCESS. 
Rectangular bars or special contoured sec-- 
tions of steel are rolled into a circular form. 
Next, the part is welded and then expanded 
into a true circle. This tests the 
weld and insures accuracy. Later 
operations add stress relief and 
- desired hardness. 








SEND THIS COUPON NOW 


Cleveland Welding Division, MM-612 
American Machine & Foundry Company 
West 117th Street and Berea Road 
Cleveland 11, Ohio 


Please send me: 
0 Truck Rim Catalog 


0 Tractor Rim Catal 


© Brochure on Cleve-Weld Process 


Name 





Title 
Attach to your company letterhead and mail 





For more information, turn to Reader Service Card, Circle No. 420 
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for faster aluminum service? 





No need to keep prospecting for a better aluminum 
source — once you're acquainted with fast, reliable 
Frasse warehouse service. Frasse knows the metal- 
working industry's needs — is geared in facilities and 
know-how to provide them. Each order, large and 
small, is processed with time-table precision by 
Frasse trained personnel ...and rushed to your 
plant — fast. 


Quality, too—is something you can depend on from 
Frasse. Time-tested Reynolds Aluminum—processed to 


Call FRASSE y hei 
for ALUMINUM 





exacting tolerances with completely uniform charac- 
teristics —-can help your production picture and the 
salability of your product. 


Frasse aluminum stocks include a complete range of 
sizes in all of the popular shapes, grades and tempers— 
and Frasse engineers will be glad to assist with grade 
selection and methods of fabrication. Call your nearest 
Frasse office when you next need aluminum. You'll 
like the smooth efficiency and speedy delivery that 


helps you get the job done... faster. 


> Stock * Rounds « Squares *« Hexagons « Rectangles »« 


hannels « Sheets « Plates * Tubing « Pipe « Fittings « Extrusions 


Jig Plate: This newcomer to Frasse stocks could be the time 


wer to your tooling problems, Have you tried it? 

















Peter A. 


frasse 














& Co.. Ine. 





























Distributor of Reynolds Aluminum 


New York 13, N. Y. 
17 Grand St. 
WaAlker 5-2200 


Philadelphia 29, Pa. 
3911 Wissahickon Ave. 
BAldwin 9-9900 


Buffalo 7, N. Y. 
P.O. Box K, Sta. B 
BEdford 4700 


Hartford 1, Conn. 
P.O. Box 1949 
JAckson 39-6861 


Syracuse 1, N. Y. 
P.O. Box 1267 
SYracuse 73-5241 


LYNDHURST *« ROCHESTER « BALTIMORE 
For more information, turn to Reader Service Card, Circle No. 475 
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TORRINGION = 


can make your 


— 
small precision metal parts yy, 


faster, better and for less a 


/ 


or buy them elsewhere pA 











than you can make them 





These are typical of parts that Torrington produces daily by 

the hundreds or millions. If you use similar small precision 
parts, mail the coupon today for the Torrington Small 
Precision Parts condensed catalog. Even better, send a sketch, 
blueprint or sample part. We will give you a prompt 
quotation which will mean substantial savings to you. 


esasunenneeee pei 
. THE TORRINGTON 
bing 
2 Send pas Torrington, Conn. 
* ee sand we Torsion Saal PO 
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THE TORRINGTON COMPANY 
Specialties Division 





777 Field Street, Torrington, Conn. 


a 
. : 
* ee reo s 
\\ 4 Company . 
a 
sw Address State_—_—— : 
TORRINGTONS//MAETAL PARTS | | =, * 
Makers of Torrington Needle Bearings - 


For more information, turn to Reader Service Card, Circle No. 418 
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intricate designs which are not practical with sand-castings, can 
frequently be produced in volume by the CENTRAL FOUNDRY 
SHELL MOLD PROCESS. Deep pockets can be drawn with a 
minimum of pattern draft. Pieces can be cast which have grooves 
and recesses without the need of additional cores, and the 
relationship of holes to the body portion can be maintained. The 
governor body is an example of this characteristic of shell castings. 





closer tolerances can be held with shell castings than with 
green sand castings. The transmission drum is a typical example of 
a piece that gained by being held to very close dimensions. This 
factor can affect product design by making it possible to take 
advontage of the strength of alloy grey iron or ArmaSteel in a 
piece that might otherwise have to be die-cast in a soft metal. 





the better dimensional control of shell castings makes it 
possible to substantially alter the design of a piece. Narrow 
spaces between counterweights in a crankshaft, for example, 
can be produced that are impossible in a forging. 
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smoother surfaces « Shell casting permits excellent duplication 
of surface detail. The engineer designing a piece that should 
possess high strength, but also some detail as to surface (such as 
cast-in lettering) may now find the answer in a shell casting. 





shell coring produces more accurate internal surfaces. Because 
shell cores are cured in the corebox, intricate shapes are possible. 


So many characteristics of CENTRAL FOUNDRY shell castings 
permit improvement in design, in material and in net cost that 
design engineers in many industries are specifically recommending 
these castings of grey iron, malleable iron or ArmaSteel. For 
further engineering data write for new 36-page shell casting 
manual, . . just completed. 
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CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION « SAGINAW, MICHIGAN . DEPT. 16 


F For more information, turn to Reader Service Card, Circle No. 476 
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BUYERS GUIDE TO STAINLESS 


A Directory of Ryerson Stainless Steels and Services 


Here’s a quick guide to the nation’s largest stocks of stainless 
steel— 2,351 sizes, shapes, types and finishes of Allegheny stain- 


less in stock at Ryerson. 


This wide selection assures you of getting the best stainless for 
every application. Extra care in storage, handling and shipping 
—such as padded shear clamps to protect finish and flatness of 
sheets— guards the high quality of Ryerson stainless stocks. And 
in addition, the help of full-time stainless specialists is yours 


when you call Ryerson. 


See your Ryerson catalog for a complete listing of stocks and 
call your nearby Ryerson plant for quick shipment of Allegheny 
stainless—one piece or a truckload. 





PLATES— avaiiaie in 9 analyses including plates 


to Atomic Energy Commission requirements and to 
ASTM specifications for code work. Also extra low 
carbon types for trouble-free welding. 






BARS AND ANGLES— rounds, squares, 


flats, hex's and angles in 8 types including free- 
machining bars with both analysis and mechanical 
properties controlled for best performance. 


AIRCRAFT STAINLESS — sheets, strip, 


plate and bars to Government and Aeronautical 
Specs. Write for Ryerson Aircraft Steels booklet. 





TRUE-SQUARE DISC CUTTING —s:.in. 


less plates up to 12’ x 25’ cut absolutely square on 
abrasive disc machine. Length and width tolerance 
plus or minus 1/32”. 





CIRCLES, RINGS, SPECIAL SHAPES 


— Practically any shape, no matter how intricate, can 
be accurately flame cut from stainless steel plate by 
skilled Ryerson operators. 











SHEETS—:; analyses of Allegheny stainless 


sheets in stock including nickel and straight chrome 
types. Also extra wide sheets to reduce welding costs. 





A NEW STEEL_1,,. 202 Allegheny Stainless 


is available in | 4 to 26 gauge sheets. Type 202 com- 
pares favorably with 302 in corrosion resistance; 
costs 2'4¢ per lb. less. 


\ 
. 


s 
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PIPE AND TUBING —<tight wat, standora 


and extra heavy pipe, ornamental and regular stain- 
less tubing. Also flanged, screwed, welding and 
Quikuple fittings and Cooper stainless valves. 





y 
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For more information, turn to Reader Service Card, Circle No. 525 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 


No. 33 
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Pump Life Tripled with Silicone 
lubricant for Plastic and Rubber 


Chemically inert Dow Corning 3 
Compound provides outstanding lubri- 
cation for moving plastic or rubber 
parts. Proof of its efficiency is provided 
by the Becher Pump Company, Chi- 
cago, Illinois. 


Becher produces a positive-flow chemical 
pump incorporating a nylon planetary 
roller plus a vinyl guard and tube. The 
pump is designed to carry chemical slurries, 
liquids or gases without danger of contami- 
nation or reaction. 


By sealing the pump with Dow Corning 3, 
parts and 
Becher engineers tripled 
the unit’s service life while reducing power 
requirements by 50% 


thus lubricating both plastic 


sleeve bearing, 


They further report 





that introduction of the silicone compound 
so drastically reduced starting torque that 
they now employ a 1/25 hp, 1720 rpm 
shaded pole motor to do the work that 
previously required a more costly 1/12 
hp split phase motor. Cont. Pg. 2 








GIANT LOG STACKER ATTAINS GARGANTUAN 
POWER WITH SILICONE INSULATED MOTORS 


Engineers designing large electrically 
powered equipment are attaining more 
power per pound while gaining the 
many advantages of placing the power 
unit closer to the work by using motors 
insulated with Dow Corning Silicones. 
An excellent example is the giant Elec- 
tric Log Stacker produced by R. G. 
LeTourneau, Inc., Longview, Texas. 


A separate high torque, a/c motor con- 





Coil Bobbins of Silastic Resist Unusually High Voltage, Temperature 


Combine high temperatures and high 
voltage and you'll quickly expose any 
weak link in an electrical insulation 
system. That’s what happened when 
technicians at Transformer Engineers, 
Pasadena, California, tested conven- 
tional choke coils intended for use 
on aircraft fire control apparatus. 


The tests revealed that conventional coil 
bobbins all too often developed “electrical 
punctures” in the tube-to-flange joints 
when subjected to 15,000 volts at 140C 
(320F) operating temperatures. 


The problem was overcome, however, with 
bobbins molded in one piece of Silastic, 
the Dow Corning silicone rubber. Featur- 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


ing excellent thermal stability and dielectric 
strength after prolonged exposure to high 
temperatures, their one-piece construction 
avoided tube-to-flange joints entirely. Over 
3000 of them have been put into service in 
the last two years; not one failure has been 
reported to date. No. 329 








nects directly to every point of load — lift 
fork, hold-down tusks, boom tilt and rear 
axle steering. And there is a separate d/c 
motor inside each of the four rubber-tired 
drive wheels. A_ diesel-generator set 
supplies power to any or all motors 
on demand. 


The work potential of these mechanical 
giants is worthy of Paul Bunyan. A single 
bite of the lift forks conveys up to 25 tons 
of logs; one stacker can move more logs 


(Cont. Pg. 2) 


CLASS H MOTOR STILL ON TEST 


AFTER 60,039 HOURS AT 240 C 


At 10 A.M., June 6, 1946, a Class H 
insulated 10 hp motor was generator 
loaded to operate at its test tempera- 
ture of 240C in Dow Corning’s 
motor test labs. Every 500 hours 
since it has been shut down and ex- 
posed to 100% relative humidity for 
24 hours. As of 11 A. M. October 1, 
1956, this motor was still on test 
after 60,039 hours at an average 
copper temperature of 240 C! That’s 
equivalent to 367 years operation at 
the Class H temperature of 180C. 
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Parts fabricated of Silastic are now available 
from over 150 companies listed in recently 
revised reference. Conveniently located in or 
near most industrial areas, these companies are 
equipped to fabricate Silastic parts to meet 
every requirement, including coated fabric, 
ducting and hose, extrusions, gaskets and seals, 
molded parts, O-rings, rollers, specialty and 
sponged parts, wire and cable. No. 334 


Documentary film “What's a Silicone?”  avail- 
able free of charge for showing to technical 
audiences. For more information circle No. 335 


Primers and Adhesives for Silastic are listed in 
a compact reference sheet that compares methods 
of application and recommended cure times, all 
in easy-to-read tabular form. A handy and 
valuable aid to designers and engineers in select- 
ing the product best suited for a particular 
application. No. 336 


“Silicone Insulated Conductors,” a reprint from 
WIRE AND WIRE PRODUCTS, describes and 
compares eight different types of silicone insu- 
lated wire and cable currently available for 
different applications. No. 337 


Dow Corning Silicone Lubricants, including oils 
and greases, are described in a new, illustrated 
8-page brochure that gives their properties, lists 
typical applications, and cites factors which 
contribute to obtaining longer life. No. 338 


All New — 1957 Guide to Dow Corning Silicones 
is a twelve page, fact-filled catalog which briefly 
describes the silicone products of interest to most 
industries. Containing latest data and informa- 
tion, the guide is designed expressly to help you 
enjoy the advantages, profits, and savings made 
possible through imaginative use of these unique 
engineering materials. No. 339 


Designers who make imaginative use 
of silicones to increase the life and 
reliability of toasters, steam irons, and 
other appliances can often do so with- 
out adding a single penny to the cost of 
the finished product. A recent example 
is provided by Aluminum Goods Manu- 
facturing Company, manufacturer of 
Mirro-Matic Percolators. 


While Mirro-Matic’s terminal pin insu- 
lators made of phenolic had proven satis- 
factory in normal use, the designers 
reasoned that abuse of the percolator could 
loosen electrical connectors and cause arc- 
ing. Phenolic is also prone to absorb 
moisture when splashed or dunked by 
careless users, raising a further possibility 
of insulator failure. 


The risk of such breakdown, however, 
was entirely elimi- 
nated by the superior 
dielectric strength, 
heat and moisture 
resistance of silicone- 
glass laminates man- 
ufactured by Taylor 
Fiber Company. The 
moisture absorption of silicone laminate, 
for example, is only 0.02% compared with 
about 2% for phenolic. 





And, because of the higher physical 
strength of silicone laminate, plain low 





LOG STACKER ( Continued ) 
in 5 minutes than three conventional 
yard lifts can handle in 30 minutes! 


To provide maximum power and reli- 
ability every working motor — like all 
drive motors on all LeTourneau “electric 
wheel” equipment — is Class H insulated 
with Dow Corning Silicones. No. 331 





TRIPLE PUMP LIFE ( Continued ) 
Dow Corning 3 Compound dissipates heat 
so effectively the pump remains cool even 
when pumping dry. No decrease in capac- 
ity or pressure has been noted after 3000 
hours’ operation at 1750 rpm. No. 332 








— 


Improve Percolator With Silicone Laminate At No Extra ‘ ost 





cost stampings could be used instead of 


expensive molded parts. And they pro- 
duced a further saving by reducing break- 
age during assembly. 

The score: greater reliability for the Mirro- 


Matic Percolator without adding a cent to 
production costs! No. 330 





SILICONE DAMPING FLUID KEEPS 
ACCELEROMETER ON THE ‘‘ALERT”’ 


Because Dow Corning Silicone fluids 
show little or no change in damping 
force over a wide temperature span, 
many engineers are utilizing them to 
produce performance features and 
economies not possible with organic 
damping oils. Here’s how M. Ten Bosch, 
Inc., Pleasantville, N. Y. did it: 


Capitalizing on the inherent physical and 
chemical stability of Dow Corning 200 
Fluid, Ten Bosch has designed an acceler- 
ometer weighing a mere 2% ounces that 
retains a sensitivity of plus or minus .006 G 
at up to 6 Gravities. The time constant of 
the unit is only .0002, yet it has absolutely 
no undamped natural frequency. 


Dow Corning 200 Fluid was selected as the 
“integrating fluid” for this unit after tests 
on dozens of other materials including 
motor oil, kerosene, mineral oil, water and 
air failed to meet Ten Bosch’s require- 
ments. Non-corrosive, non-conducting and 
non-gumming, the 200 Fluid permits the 
accelerometer to retain all of its original 
alertness and sensitivity over a wide tem- 
perature span in aircraft, missiles, and 
gyroscope direction service. No. 333 





Dow Corning Corporation, Dept. 7012, Midland, Michigan 
Please send me: 329 330 331 #332 # 333 
334 335 336 337 +338 339 


NAME 
TITLE 

COMPANY 
STREET 
CITY Oe 

















| MIDLAND 


| CANADA: DOW CORNING SILICONES LTO., TORONTO 


| SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 
SILICONES 





‘aizia in silicones 


CORPORATION 


MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEWYORK WASHINGTON, D.C. (st.ver spring, mo} 


GREAT BRITAIN: MIDLAND SILICONES LTO., LONDON 


FRANCE: ST. GOBAIN, PARIS 














« 
- 











































advertisement 


‘Close Tolerances''—a Misnomer? 


Precision, or close tolerance, casting saves 
a bundle on jobs that used to require 
much expensive machining. “Close toler- 
ances” and ‘“‘smooth finishes” are loosely 
used phrases. They mean anything tighter 
than the old sand foundry standard of 
+ %” and 500 micro-inches. 


A LC OA At Alcoa, by using plaster-mold proc- 
esses, tolerances of 0.005” are possible 
on certain jobs. Pattern smoothness and 

oat Re ; ; 
close tolerances are easily reproduced since 


the mold starts as a slurry of gypsum. 


And plaster molding is often combined 
with sand-and-iron molding to produce | 
amazing castings. 


Plaster molding, and its ability to be 
combined with other methods, add a new 
tool to the designer’s toolbox. We’d like 
to explore the possibilities with you. 





Four new-development pages on super- 
Sand casting, however, is still far from 
over the hill. It still is the cheapest method 
unusual permanent-mold castings, new for a short run and certainly a widely used 
high-strength alloys, and other meaty data process at Alcoa. Occasionally, on certain | 
small items we use match plate techniques 
and high-speed molding machines to knock 
be supervisors tomorrow. them out faster and cheaper in sand than 
we can do in die castings or permanent- 
mold castings. Our sand castings run from 
a few ounces all the way up to a diesel 
engine cylinder block, 9’ x 6’ x 6’, weighing 
7450 pounds. 


strength impellers, uniform-wall castings, 





for today's smart young men who will 


Most Uniform Walls Ever Cast 


Plaster castings with wall thicknesses down 
to .060” are now being made at Alcoa. 
Tolerances are + .005” wall thickness. 
Right now, they’re air scoops for the 
aircraft industry, made in both rounds 
and rectangles up to about 25” long. 
Curved shapes present no problems. The 
process is more expensive but worth it 
because it cuts the weight of an air scoop 
in half. If your problem is thin, uniform 
walls, we’d like to explore the possibilities 
with you. 





meaty data for today’s smart young men 
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hopped on the new alloy band wagon 
to replace expensively machined 
and fabricated wrought parts 





High-Density Process — At left, X-ray photo of casting 
made by conventional die-casting method. At right, X-ray 


ess — porosity virtually eliminated. 








What Is a “Large Permanent-Mold 
Casting "'? 


Not so long ago, permanent-mold castings larger 
than 12 inches and 2 or 3 pounds were rare 
dodoes. Now we cast a cylinder of 800 pou 


de 
36 inches high, 30 inches diameter with 4-inch 
walls in permanent molds. The part is a ro 
mill bearing. Others include engine piston; 
250 pounds, compressor cases for jets of 150 
pounds. 


We’re now casting the entire bumper of a 1957 
automobile . . . a routine permanent-mold job 
These 28-pound castings are not only large but 
also are made in large quantities. 


More than one designer has made himself 
hero to his boss by looking into permanent-mold 
castings. Smooth and clean surfaces, medium-to- 
long production runs, tolerances of %4" plus .002' 
per inch (although %2” in 5 feet has been made), 
good mechanical properties and modest com- 
plexity usually indicate permanent-mold castings 


Super-Strength and High-Speed Impellers 


Imagine an impeller, 94%” diameter, spinning at 
60,000 rpm. Peripheral tip-speed tops 2500 ft. 
per second, 1800 mph. That’s a casting recently 
turned out by a radical new manufacturing 
technique. Another impeller, to operate at 58,000 
rpm, has delicate curved blades with the as-cast 
leading edges tapering to .020”. These two ex- 
amples are used for turbo-charging and weigh 3 
or 4 pounds. Other super-strength impellers for 
industrial refrigeration weigh 400 lbs. This new 
process gives properties as high as 50,000 psi 
tensile, 35,000 psi yield, 5% elongation. 


Complex Die Casting — Cylinder head 
and camera frame are interesting ex- 


print of same part cast by Alcoa's new high-density proc- | amples of modern Alcoa Die Castings. 
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Cost-reduction note: ‘The super-strength process 
can be combined with ordinary cast properties in 
‘he same part and at substantiai savings. 


pie Castings—Greater Use and 


Growing Size 


Just a few years ago, aluminum die castings were 
used mostly as shrouds or covers. Now they’re 
used for many structural parts. Reason: As labor 
rates have gone up, so has the use of die castings 

to save assembly and machining costs. New 
alloys have given 
aluminum die cast- 
ings greater strength 
and ductility: For air- 
conditioning com- 
pressor parts, auto- 
motive transmis- 
sions, vacuum clean- 
ers, cylinder heads, 
etc. Alloys with high 
endurance limits are 
responsible for the 
increasing use of die 
castings in highly 
stressed reciprocat- 
ing parts. As to size, office chair swivel bases and 
rotary lawn mower enclosures are now being 
die-cast at Alcoa. 





high-density method for 
small, chunky parts 


Alcoa has developed a high-density casting 
method for small chunky parts. Now soundness 
approximating wrought materials is possible as 
examination of the accompanying X-ray photos 
shows. 


Super-Strength Impeller — Diesel engine 
turbocharger impeller spins at 58,000 
rpm. Edges taper to air cleaving .020”. 
Plaster-casting process. 
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Large Permanent-Mold Casting 
— Rolling mill bearing goes 800 
Ibs., 3 ft. high, 2% ft. diameter, 
4 in. walls. 
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Need High-Strength Alloys? 


Here Are Three New Problem Solvers 


Perhaps the toughest nut to crack in designing 
an aluminum casting is to pick the right alloy. 
That is, if you go it alone. Alcoa has over 40 
standard casting alloys and each one is designed 
for a specific use. Your Alcoa representative is 
an authority on alloys. Use him. 

Several of the most recent alloys are worthy of 
special note: Two are alloys C355 and A356 for 
permanent-mold work. Being high-purity varia- 
tions of the familiar 355 and 356, they require 
careful foundry handling but develop extremely 
high levels of strength and ductility. Shown, on 
the next page, are the properties for permanent- 
mold cast test bars for these new alloys in two 
tempers. 


more than one designer has made — 
himself a hero to his boss 
with permanent-mold castings te 











Uniform Walls — Plaster-cast air scoop 
includes walls with thicknesses 
.060”, with wall tolerances of .005”. 
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Mechanical Properties 


In the die-casting field, alloy 
X364 is going to increase applica- 
tions where strength in highly 


Guaranteed Minimum 





stressed parts is important. Its 
properties are roughly equal to 
those of alloy 218, but it’s easier 


Typical 





Tensile 


_— = 
Alloy & _ 


Temper psi psi 


Yield | Elong. 


Tensile Yield 


% psi psi 


on 





C355-T61 40,000 30,000 


3.0 46,000 34,000 





C355-T62 47,000 40,000 


1.5 52,000 44,000 





A356-T6 32,000 18,000 


10.5 37,000 22,000 





A356-T61 26,000 











Tensile Yield 
Strength-psi 


5.0 41,000 30,000 











Elongation 
Strength-psi % 





41,000 


22,000 7.5 





46,000 


33,000 4.0 





45,000 


27,000 8.0 





44,000 


27,000 3.0 











when a designer needs three eyes: 
for costs, competition and performance 


Straight Talk 


In these days, when a designer 
needs three eyes, one for costs, 
one for competition and one for 
performance, he has often found 
the answer to all three problems 
in Alcoa® Castings. Many times, 
the solid technical help contribut- 
ed by the Alcoa sales engineers 


43,000 








26,000 2.0 








and casting specialists has either 
cut costs or improved perform- 
ance. And, because Alcoa offers 
all casting processes their recom- 
mendations are completely un- 


biased. 


The nicest thing about this 
help is that it’s free and waiting 
at your local Alcoa office, listed 


Your Guide to the Best in Aluminum Value 





to cast and therefore cheaper. |i, 
price will be slightly higher thay 
380 and 360 alloys so it shouldn; 
be specified as a replacement for 
those alloys unless higher strength. 
better elongation and impact re. 
sistance are needed. Shown is a 
chart giving typical properties 
(obtained with die-cast 4 " tes; 
bars) of this experimental alloy 
X364, as compared with 218, 360 
and 380 alloys. 


Right now the ones who have 
hopped on the C355, X364 and 
A356 alloy band wagon are de. 
signers who are using these alloys 
to replace wrought structures 
which involved expensive machin- 
ing and fabrication. But we expect 
real interest from designers faced 
with any part subject to impact. 
Stir up any ideas? 


under “‘Aluminum”’ in your classi- 
fied phone book. Better yet, write 
for your copy of Alcoa’s new 
technical book, Alcoa Aluminum 
Handbook, 176 pages, 140 tables. 
ALUMINUM COMPANY OF AMERICA, 
1994-M Alcoa Building, Pitts- 
burgh 19, Pennsylvania. 





Litho in U.S.A. 





Tough cold heading jobs... 


longer runs... lower costs 


CENTRAL SCREW CO. of Chicago, Illinois, 
tackles many intricate cold heading jobs. A few 
are illustrated. All are processed from Keystone 
“XL” Wire. The auto horn mounting stud, shown 
in the color panel, was a tough forming job, upset 
in two blows. After trying other wires, Central 
Screw Co. changed to Keystone “XL” Wire and 
successfully produced this part with much longer 
runs due to increased die life. Rejections were cut 
to a minimum. The result—a quality finished 
product at a lower cost. 


KEYSTONE 


VW rR E F O R N DUS TR Y 


Time and again, quality Keystone “XL” Cold 
Heading Wire has made it possible to perfectly 
form the most intricate fasteners or parts. A Key- 
stone Wire Specialist will gladly discuss your 
problems and make recommendations. Your in- 
quiry is invited. 


Keystone Steel & Wire Company, Peoria 7, Illinois 


KEYSTONE STEEL & WIRE COMPANY 
Peoria 7, Illinois 


Mail coupon for free booklet— 
COLD HEADING FACTS! Discusses methods, technical 
facts, wire requirements and other data. 
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Company 
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“K” Monel hinge pin.. 


. Monel nickel-copper alloy spacer rings . 





Reduces ship roll up to 90% — First commercial installations of the 
Sperry Gyrofin are on the Matson liners, Mariposa and Monterey. The 
design calls for strong, corrosion-resisting Inco Nickel Alloys at key locations: 


.. Monel 


overlay (welded with “140”* Monel Electrode) on flap control surfaces. 


Sketch at left shows the tilting range of the underwater fins that keep a 
ship steady. One fin extends from each side of the hull amidships. 


“K” Monel allows sea water lubrication 
in new Sperry=designed Gyrofin 


See the flap on the fin above? 


It’s a key part of the Sperry Gyro- 
fin® Ship Stabilizer, a new invention 
to keep ships steady in heavy seas. 


Designing the flap hinge posed two 
problems for Sperry engineers. 


First ... high strength. A hinge 
pin was needed that could take its 
full share of 3,000 foot-tons of anti- 
rolling moment. 


Second ... positive lubrication. 
Almost instantaneous response to 
computer instructions is required... 
fin (and flap ) sometimes change di- 
rection every two seconds. But how 
could the hinge area be sealed off 
and lubricant supplied? 


A “’K” Monel age-hardenable nickel- 


copper alloy hinge pin solved Sper- 
ry’s first problem . .. by-passed the 
second. 


This rod, 41/2-in. dia. by 15 ft. long 
is strong enough to hold the flap 
firmly in position as it withstands 
the battering force of ship and sea. 
And the exceptional corrosion resis- 
tance of “K” Monel permits use of 
sea water as a lubricant...eliminates 
the need for a sealed hinge! 





TEADE MARE 





Keo NICKEL ALLOYS 
ANCO, 


Monel* + “’R’’* Monel + ‘’K’’* Monel + “‘KR’’* Monel + “’S’’* Monel 
Inconel* + Inconel ‘’X’’* + Inconel “‘W’’* + Incoloy* * Incoloy 
Ni-o-nel * Nimonic* Alloys * Nickel * Low Carbon Nickel « Duranickel* 


Designing parts for cperation 
in corrosive media? 

Or for other destructive service con- 
ditions? Investigate the Inco Nickel 
Alloys. Their properties and appli- 
cations are described for designers 
in a helpful booklet ...“Standard 
Alloys for Special Problems.” A post- 
card brings your copy. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 





at igh 1 


*Trademark of The International Nickel Company, Inc. 
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TORRINGTON e 
ROTARY SWAGING . 


MACHINES... " 


featuring ° 


maximum capacity for size and power ¢ 


convenient location of controls : 








* 
* 
% easy access for maintenance ° 
*% integral storage space « 
* 


modern styling and color . 


How the new streamlined 


} 
| 
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Torrington Rotary Swaging Machines 
save material, labor and time 





These modern swaging machines are versatile, efficient tools that 
shape metal by thousands of hammer blows each minute. 





YOU CAN SWAGE THESE 


Many tapering, pointing, reducing and shaping operations can be SHAPES AND SAVE 


done by swaging with these big advantages: 


Swaging saves material that would otherwise be turned STRAIGHT REDUCTION 
away as scrap. 


Eibeensenatéenel 
SMALL WIRE REDUCTION 











It saves labor, performing many operations in a fraction of 
the time required by other methods. 


It imparts greater strength, improved grain structure and a 
surface hardness that only hammering can produce. 








It produces a fine burnished finish, usually to a closer toler- 
ance than machining. 


Torrington also supplies “Job-Tested” Swaging Dies, designed to 
your prints or to the part you wish to produce. Send us prints or a 
sample of your part, and we will advise you on selection of the 
proper machine for the work and supply the proper dies. 


THE TORRINGTON COMPANY 
Swaging Machine Division 
660 North Street, Torrington, Conn. 


TORRINGTON ROTARY SWAGING MACHINES 


Makers of Torrington Needle Bearings 




















For more information, turn to Reader Service Card, Circle No. 378 
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THE U0. ARE 
7 to 1, "IN N YOUR FAVOR 








For each additional operation that can be 
scheduled on P&A multiple station machines, 
chances are your costs will decrease in ‘proportion. 


Whether you need component metal parts of 





brass, copper, steel, aluminum, Monel, 
Stainless or zinc, P&A has the fabricating 


facilities to do the job. 


Call on us for 


PROGRESSIVE DIE WORK 
BLANKING & COINING 
COLD HEADING 
DRAWING & STAMPING 
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"‘Plain and Fancy” 


A simple “U” channel, or the most complicated 
profile, receive the same expert attention when 
they're extruded in aluminum by Flynn. Qualified 
metallurgists make certain that the proper alloys 
for the extrusions are used. Competent designers 
check profiles to assure maximum strength’ with 
minimum material. Whether your aluminum 
extrusion is custom designed, or taken from Flynn’s 
tremendous stock of dies, you can count on quality, 
a fair price, and fast service. Ask Flynn first — 
estimates given promptly. 


Free Pocket Guide, “Standard Tolerances: 
Aluminum Extruded Shapes.” Gives stand- 
ard tolerances for rods and bars, mechanical 
properties for four aluminum alloys in vari- 
ous tempers. Permanently protected in lam- 
inated plastic. Fits shirt pocket. Please send 
all requests on company letterhead. 


For more information, Circle No. 503 


MICHAEL FLYNN MANUFACTURING COMPANY 
Extrusion Division 
700 East Godfrey Avenue, Philadelphia 24, Penna. 
Telephone: FIdelity 2-5500 


51 East 42nd Street, New York 17, N. Y. 
Telephone: MUrray Hill 2-0625 


937 Radcliffe Road, Towson, Md. 
Telephone: VAlley 3-2090 











Two Metals : 
are often Better than one! y 


SRE 


COPPER 


STEEL 


COPPER 











..-and GENERAL PLATE Stainless Clad Copper 
is a case in point 


General Plate’s Stainless Clad Copper strip adds the superior 


thermal conductivity of copper to the high temperature cor- 
| Here's what General Plate rosion resistance of stainless steel. Molecularly bonded with- 
Stainless Clad Copper offers: 


out brazing alloys or other intermediate agents, these two 


@ Nigh these and elecutoat metals combine in clad form to offer improved characteristics 


conductivity for excellent for a wide range of applications involving electrica! conduc- 
heat transt os 
es tivity or heat exchange. 


@® Corrosion resistance equal to 


annie edeiai If you are interested in metals with new and better charac- 


‘eristics — look to General Plate Clad Metals. Write today 
without obligation for new catalog, PR-700A, describing many 


@ Superior performance at 
elevated temperatures 


clad metal combinations — both precious and base metal; 
You can profit TRUFLEX® Thermostat Metals; composite electrical contact 
by using General Plate Clad Metals buttons and rivets. 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
1612 FOREST STREET, ATTLEBORO, MASS. 


For more information, turn to Reader Service Card, Circle No. 426 
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Western Felts can be made as soft as virgin wool 


fe or all t our or as hard as bone—or any desired specifications 


* in between. But always, their live fibers hold 
Yo ur bes t aTis wer Is their shape. They never ravel or fray .. . resist 


wear, age, and weather. 











For over 56 years Western Felt has manufactured | 
and cut specification felts for all industries. 
Whatever your problem, our experience can be 
helpful. Let our engineers investigate that pos- 
sibility for you. 





WESTERN 


4021-4139 Ogden Ave 
Chicago 23, Illinois 


Branches in all Principal Cities wo R K = 
MANUFACTURERS AND CUTTERS OF WOOL FELT 


For more information, turn to Reader Service Card, Circle No. 470 
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When this 
scattolding 
comes down-- 





More BUNKER HILL Zinc [eee 


—first and foremost 4-9 metal— 
available for a fast growing industry 


DIE CASTING 


U. S. Department of Commerce figures 
indicate that in the last decade the die 
casting industry has increased its use of 
non-ferrous metals 150°%—two-thirds of 
which is zinc. The Bunker Hill Company, to 
meet this demand, is expanding its capac- 
ity 25% early in 1957 at an expenditure 
of seven million dollars to be followed by 
an additional expansion in 1958, to bring 
the output of Bunker Hill Zinc up to 7,200 


month. It was built in 1928 and the intro- 
duction of this first 99.99°°% zinc revolu- 
tionized the die casting industry. 


Thus, Bunker Hill not only has kept pace 
with the rising demand for this excellent 
metal but is anticipating future needs of the 
expanding die casting industry. 





tons a month. By contrast the first Bunker Die Casting the process, Zinc the metol, 
Hill plant had a capacity of 1,500 tons per Bunker Hill the preferred zinc. 





Ge ee San eee Se LER 


EASTERN SALES AGENTS ST. JOSEPH LEAD COMPANY 250 PARK AVENUE, NEW YORK 17 
SALES OFFICE FOR PACIFIC COAST THE BUNKER HILL COMPANY 660 MARKET STREET, SAN FRANCISCO 4, CALIF. 
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Tubing Does More Jobs Better 


Structurally, mechanically, as a conveyor of liquids 
or gases, in demanding high temperature service, or 
corrosive conditions—there is a grade of Welded 
Tubing which can do your job economically. 

Physically, the tube is your most versatile and 
efficient structural form and with Welded Tubing 
you get the added benefits of uniformity of wall 
thickness, concentricity, close tolerances, uniform 
physical properties and surface finish. 

Bend it . . . you have no sharp corners. Form it 
any way you like. Fasten it by any commercial method. 
Finish it by a score of methods. If a special cross 
section is desired, remember, the chances are your 


THE RECOGNIZED PRODUCERS OF QUALITY WELDED CARBON, 
ALLOY AND STAINLESS STEEL TUBING 


FS CN 









For more information, turn to Reader Service Card; Circle No. 541 











Welded Tube supplier can furnish it. Draw upon the 
specialized benefits of a complete range of carbon, 
alloy and stainless steel grades. From capillary sizes 
up to 6”, quality-made Welded Tubing in all grades 
is your most effective material. 


WRITE—This 268-page ‘“‘Handbook of Welded Steel Tub- 
ing” can be obtained from your FSTI tubing supplier or 


at nominal cost from Formed Steel Tube Institute, 850 
Hanna Building, Cleveland 15, Ohio. 
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RETARDS FIRE 


Why you get proved fire resistance, 





extra strength too—when you design 
or build with HETRON polyester 


You can buy HETRON polyester sheet right 
now that carries one or both of these labels. 

The Underwriters’ label tells you the 
flame-spread rating of the sheet (as meas- 
ured by ASTM E84-S50T). Now you can 
classify plastic panels in relation to con- 
ventional building materials. 

The F-M label tells you that Factory 
Mutual Laboratories rate this sheet “fire- 
retardant”—after putting the torch to 2,000 
square feet of it on the roof of a building. 

The fire-retardant sheet opens up a 
whole new concept of daylighting for large 
buildings. 

This is only one example of what you 
can do with HETRON polyester sheet or 
large molded parts. 

Some others are: 40-foot boat hulls; 


DUREZ PLASTICS DIVISION 


60-foot radomes; aircraft parts; truck fend- 
ers; electric insulating board; fire-resistant 
sandwich panels. 

You get HETRON’s locked-in flame re- 
sistance without any sacrifice of physicals. 
Some designers specify HETRON for its 
outstanding physicals and molding quali- 
ties alone. They get fire resistance as an 
added bonus. 

For aircraft, you can get HETRON resins 
manufactured to meet MIL-R-7575A, 
Types I, Il, and III. 

If you’d like more facts on HETRON, 
consult Sweet’s File (Product Design) or 
Modern Plastics Encyclopedia. For spe- 
cific test results and names of fabricators 
who can supply you with HETRON sheet 
or molded parts, write us today. 





Comparative Physical 
Characteristics 
HETRON and 10 non-fire-resistant resins 





Semi- 
Rigid Resins rigid 
Physical Resins 
Property . 
HETRON | Avg. 10 | HETRON 
92 Others 32 A 
Room 
Phensens Temp. 38.6 36.4 | 41.8 
serenatn. — —4—- 
$!x103 
- 180°F. | 25.0 18.6 | 23.5 
Room | 
a Temp. | 1.88 1.61 1.82 
Modulus, | ——_—-—__——_ 
‘ 
PSIx10° | igo°r.| 0.90 | 9.79 | 0.85 
Tensile Strength, | 
PS1x102 | 21.7 22.0 21.0 


Water Absorption, | 943 0.29 0.13 








Pct. by Wt. 








SUPERIOR PHYSICALS of HETRON show up 
in independent tests on panels 0.1” thick 
containing 35-40% glass mat, 17-20% filler, 
and the balance resin. 


HOOKER 





HOOKER ELECTROCHEMICAL COMPANY 
3412 Walck Road, North Tonawanda, N. Y. 


CHEMICALS 
PL ASTICS 663Wi4 


—_———-- 
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AMPCO—ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 























Your Ampco 
field engineer has 


‘Yo Ut 0 


— when it comes to 
copper-base alloys 








Ampco supplies them all — and 
in any form of production 


What does an alloy have to do for you? Resist wear, corrosion, 
impact, fatigue? Provide excellent bearing qualities? 

Retain physical characteristics at temperatures from 600°F 
down to —400° F? 


Should it be sand-cast, centrifugally-cast, shell-molded, 
precision-cast, forged, fabricated, or extruded? Sheet or plate? 





Whatever your design requires, your Ampco field engineer 
can help you... 


1. Select the best alloy, from more than 100 Ampco copper-base alloys. 





2. Select the best, most economical form 
of production. 


Call in your Ampco field engineer. 
And write for Bulletin 33. 








Metal for 4,000-pound casting being Ampco's one-source service includes pro- Difficult coring problems are solved every 
poured into vertical-spindle centrifugal- duction-run machining of Ampco copper- day in Ampco’s modern sand foundry. 
casting machine. Ampco makes centrifugal base alloys to the quality standards of the Ampco produces sand castings in any size 
castings in sizes up to five tons. aircraft industry. up to 14,000 pounds. 








® 
<y | Jo THE METAL WITHOUT AN EQUAL 
AMPCO METAL, INC. Dept. MA-I2, Wilwaukee 46, Wisconsin * West Coast Plant: Burbank, California 





a — : - 
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—” ~ ——“ —- 
SHELL-MOULDED CENTRIFUGAL EXTRUSIONS SANO FABRICATIONS SHEET MACHINED FORGINGS CAST-TO-SIZE 
CASTINGS CASTINGS CASTINGS AND PLATE PARTS CASTINGS 
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Costs cut 50% on these stainless steel castings 












COOPER ALLOY SHELLCAST® PROCEDURES AND 
ADVANCED KNOW-HOW MAKE A TOUGH JOB EASY 


These stainless steel defibering blades are used by E. D. Jones & Sons, 
Pittsfield, Mass. on the Hi-speed rotor of their unique Hi-Lo Pulper, 
a new advance in better and faster pulp and paper defibering. 


To achieve highest efficiency, E. D. Jones required these blades to 
have dimensional accuracy (+ .005 in.), a fine smooth surface free 
from defects, clean sharp edges and impact resistance to metallic 
impurities at velocities of 7,000 fpm. 


The production method previously used was to machine them 
entirely from bar stock. Through use of the Cooper Alloy Shellcast® 
method and shell coring procedures to obtain high euality and 
accuracy, these blades were cast by Cooper Alloy at a savings of 50%. 


As a result of Cooper Alloy Advanced Know-How, another difficult 
stainless steel casting has become a standard production job. 


For further information, write for Bulletin AKH#5. 


COOPER ALLOY 


CORPORATION + HILLSIDE, N.J. 


Foundry Products Division 





For more information, turn to Reader Service Card, Circle No. 568 
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new 150,000 Ib. capacity — 
Baldwin SR-4 universal 

































Accommodates bigger specimens 


From “Testing Headquarters’’ comes this Provides high Capacity 
ww | > ; 50,0 : iversz i 

new Model FGT, 150,000 Ib. universal ‘a alternating loads 

testing machine with all these advantages ee 


tor yOu. 





¢ Full 30” clearance between columns, = Operates from 
plus greater height to accommodate | | : strain gage sign 


bigger specimens. 


¢ Machine has greater rigidity (due to stay 
plates at top) and is more resistant to 
lateral forces (it’s a screw within a pis- 
ton running in a cylinder which sup- 
ports it in every direction). 


¢ Equipped with ball bearing screw. 


= 


Provides load cycling without changing 


'Y position of specimen. 


e SR-4 indicating unit has practically in- 





Ss 
F stantaneous response. 
r 


e Can be operated from strain gage signals 


0 to reproduce service conditions in the 
e laboratory. Signals from actual field 
. tests are stored on magnetic tape to con- 

trol this testing machine automatically. 
‘ Loads are measured by Baldwin SR-4 
transducers, and output may be fed to 


printers, converters, typewriters and card 
punch systems. For full information write 
Dept. 2223, Electronics & Instrumentation 
Division, BLH Corporation, Waltham, 
Massachusetts. 





ELECTRONICS & INSTRUMENTATION DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone « Hamilton « Lima »* 
Electronics & Instrumentation * Madsen e Loewy-Hydropress « 
Pelton « Standard Steel Works 





For more information, Circle No. 441 










ENGINEERS! 


WESTINGHOUSE now offers you 
immediate opportunities to 


Solve problems in atomic propulsion 


a 











Work in nuclear energy with 


the company that powered 


the Nautilus... first atomic sub! 
NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility — from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 
— whether you are a professionally established engineer, or 
just starting your career. Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 
increases. 


IMMEDIATE OPPORTUNITIES FOR: 


METALLURGISTS AND MATERIALS ENGINEERS — ex- 
perienced in materials and metallurgical applica- 
tion and development. 


SEND YOUR Mr. John D. Batey, Dept. 191, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 


ae 


wt | 9 





For more information, turn to Reader Service Card, Circle No. 489 For more information, Circle No. 400 > 
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TECHNICIANS LESTER FILLER (front) and EVERETT FLOM prepare to 
radiograph the internal structure of a vertical stabilizer on a Beech unit with Du Pont Type 506 Fine Grain Industrial X-ray Film. 


At Triplett & Barton, Inc., Wichita, Kansas: 


T34A. They’re using Triplett & Barton’s new 65-lb. portable x-ray 









“We get excellent results on sections ranging 


from .00O02" to 7” thick with Du Pont X-ray Film” 





ROBERT E. NASE, Du Pont Technical Rep- 
resentative is a frequent visitor at the 
Triplett & Barton Lab. Here, at the illumi- 
nator, he discusses the interpretation of the 
radiograph taken above. 





Hank Wyckoff, manager of the Triplett & 
Barton X-ray at Beech Ajir- 
craft, goes on to say: “We've used Du Pont 
X-ray Film in all our branches for the past 
15 years. During this time we have made 
over twenty million exposures. We have 
done more research work with Du Pont’s 
Type 506 than any other industrial x-ray 
laboratory in the country and we recom- 
mend it to our customers on the basis 
of this research.” 


Laboratory 


You can depend upon Du Pont Industrial 
X-ray Film to register even the most 
minute flaw in a part—this dependability 
results in tremendous savings in man hours, 
machine time and inspection time. First of 
all, its good contrast, stability and uni- 
formity simplify interpretation. The blue 
base cuts eyestrain and the wide latitude 
helps solve your difficult exposure problems. 
The packaging without interleaving paper 
of Du Pont 506 N.I.F.* eliminates dark- 
room clutter and speeds handling. Holder 
loading is faster, too. And you always have 


the services of a Du Pont Technical Repre- 
sentative on any x-ray problem you may 
encounter. 


FOR MORE INFORMATION, 


contact the nearest Du Pont Sales Office (listed 
below) or the Du Pont Company, Photo Products 
Department, Wilmington 98, Del. In Canada: 
Du Pont Company of Canada Limited, Toronto. 


SALES OFFICES 


AMamts &, GO. ..ccccovacccccscccsscecoccscs 805 Peachtree Building 
Boston 10, Mase. ..ccvccccdsccveccecsccccseseess 140 Federal Street 
Golnane BO, hoc ccccccesccséscecd 4560 Touhy Avenue, Lincolnwood 
Cleveland 16, Ohio........sceeseeeees genaes 20950 Center Ridge Rd. 
Gallad 7, VOREBs sci devcescccedcs bucccsens 1628 Oak Lawn Avenue 
Los Angeles 38, Calif. .......... eupees 7051 Santa Monica Boulevard 
eee Wants WR, Fh Wa cic ccwtccces cewnesste nctses 248 West 18th Street 
CIO, FRc cccccscccccseceassecectvcs 308 East Lancaster Ave. 
SION s Kc ctceseccccsossss Nemours Bidg., Wilmington 98, Delaware 


*N.1.F.—Non-in leaved Film 






REG. U.S. PaT.OFF 


BETTER THINGS FOR BETTER LIVING 
~ +» THROUGH CHEMISTRY 


DU PONT X-RAY PRODUCTS 








—the way you want it 


Stainless Steel Plate... produced to almost any 
size or thickness, *«’ and heavier, in rectangles or 
cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro- 
duced to highest chemical and metallurgical standards 
—ready for cutting to your requirements, and for ship- 
ment when you want it. 


Stainless Steel Heads ...spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 
similar equipment, Carlson can fill a complete bill 


(; 


Here’s what you want in stainless steel 4 








i 
Neh 





of material including shell plates, flanges, rings, pads 
and other components. 


Stainless Steel Forgings, Circles, Rings, and Special 
Patterns ... Flanges, circles, rings, and sketch plates 
are cut from plate, or forged and rough machined to 
meet your specifications. 


Stainless Steel Bars and Sheets (No. | Finish) 


Complete Service ... At Carlson the emphasis is on 
flexibility, efficiency and economy in producing what 
you want, when you want it. If you would like addi- 
tional information about our service and products or 
if you want to place an order—just let us know, we 
promise you prompt action! 


Stainless Steels Exclusively 


‘ARLSON wc 


THORNDALE, PENNSYLVANIA 


Plates « Plate Products ¢ Forgings * Bars * Sheets (No. 1 Finish) 


District Sales Offices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 501 
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bearing manufacturer 





gains over 300% higher yield 
with Vacuum Metals FERROVAC 


Because a leading manufacturer of precision instru- 
ment bearings worked to such exacting standards, he 
experienced an exceptionally high rate of rejection of 
finished parts. Then they tried Vacuum Metals 
FERROVAC®. .. of the same basic analysis as the 
air-melted grade used previously. The results were 
decisive. Rejections were reduced to less than 1%—a 
yield improvement of better than three times. 

That’s to be expected from vacuum-melted alloys, 
because of their remarkable uniformity. Gases that 
cause inclusions and that in turn lead to rejection — 
or early bearing failure — are literally sucked from 
vacuum-melted alloys during production... before 
the metal becomes solid. 

The result is a clean alloy — with many of its prop- 
erties improved. It is stronger, tougher, far more 


resistant to wear and fatigue. It works longer and 
harder than conventionally-melted alloy — even does 
the super-tough jobs where nothing else will work. 

Only Vacuum Metals gives you one-source service 
— Vacuum Metals’ own large organization, and its 
affiliation with National Research Corporation and 
Crucible Steel Company of America, brings you a 
fully integrated service. It includes everything from 
melting and casting, through mill rolling and nation- 
wide distribution of finished products. If you have 
an application where you can use vacuum-melted 
metals — in experimental lots or production quantities 
— Vacuum Metals can serve you. Write us ngw, out- 
lining your requirements. Vacuum Metals Corporation, 
P. O. Box 977, Syracuse 1, New York. 


VACUUM METALS CORPORATION 


Division of Crucible Steel Company of America 





For more information, turn to Reoder Service Card, Circle No. 521 
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METALLURGISTS... 














Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited—even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
in many areas are necessary. 

These include: the development of fuel alloys; the 
development of clad alloys; fuel element development; 
and technical control of fuel elements and fuel and 
clad alloys. At Bettis you will have a choice of work- 
ing in either Basic or Applied Metallurgy. You may 
prefer to conduct basic research in areas like these: 
1) Solid phase transformation, 2) Corrosion kinetics 


and mechanisms, 3) Effect of irradiation on metals, 
4) Internal friction studies, 5) Study of equilibrium 
diagrams. 

To do this, Bettis Plant needs farsighted men. 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant. 

Atomic experience is not necessary. 

What’s more, Bettis Plant is in Pittsburgh’s 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conven- 
ient to one of the nation’s most progressive metro- 
politan areas. 

Educational opportunities are exceptional. West- 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse @, 
Bettis Plant, Dept. A100, P.O. Box F 
1468, Pittsburgh 30, Pa. 








BETTIS PLANT 
Westinghouse 


For more information, turn to Reader Service Card, Circle No. 515 
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NICKEL SILVER — enduring and malleable— is an inherent part of 
the finer things of life. In richly plated dining ware; in costly costume 
jewelry; in top-performing motorcars; 





in precision-made cameras, optical 
goods and scientific instruments, this wondeffully stable and versatile alloy 
plays an essential role ... 


For nearly eight decades, America’s finest nickel silver 


bar and wire forms has borne this hallmark. 


in sheet, strip, 









SEYMOUR 





THE SEYMOUR MANUFACTURING COMPANY @ SEYMOUR, CONNECTICUT, U.S.A. 
for the finest Nickel Silver — Phosphor Bronze — Brass 


For more information, turn to Reader Service Card, Circle No. 526 
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For more information, turn to Reader Service Card, Circle No. 507 


to resist 
stress, wear 
and vibration 


They increase 
product durability 
at low initial cost 





Simple one piece design — no inserts 
— no outside devices. Nothing com- 
plicated — the Gripco locking action 
is within the nut itself, yet you get low 
initial cost and low application cost 
with increased customer satisfaction. 
Speed production and lower manufac- 
turing costs on your products now. 


Send for samples and full partic- 
ulars. 


cS Gripco Products Include: 
TTT} 


Gripco Lock Nuts * New Gripco ‘’Clinch Nuts”’ 
Gripco Hi-Nuts + Gripco Pilot-Projection and 


. Countersurk Weld Nuts 
0,0 





°o.°0 


15 


all with or without the famous Gripco positive 
locking feature. Also Standard Semi-Finish Nuts. 





NUT company 


101 Broad St. + South Whitley, Ind. 








(* Fon Freon 2 Hose Assemblies 
Depend on ANCHOR 


Specialized Experience 


Anchor Freon Hose Assemblies are products of 
specialized engineering, supported by an inti- 
mate knowledge of field practices and require- 
ments. This, together with Anchor’s “Accent on 
Accuracy” in manufacture is the reason why 
Anchor Freon Hose Assemblies are a standard 
for both automotive and industrial applications 
where Freon 12 is used. They are furnished in 
standard assembly with rayon braid or one wire 
braid hose. Also available are assemblies which 
combine the standard rayon braid or one wire 
braid hose assemblies with bent tube as an added 
economy feature. These are designed to your 
specifications. To insure the longest, leakproof 
service of your Freon hose installations, you will 
profit by standardizing on Anchor Assemblies. 


Write for Catalog No. 601. 


Power Steering 


Typical Anchor Hydraulic and 
Power Steering Hose Assem- 
blies are also illustrated and 
described in Catalog No. 601. 


Anchor Catalog No. 301—Anchor Clamp Type 
and Reusable Hose Couplings 








Andy Anchor says: 





Ask for Anchor Catalog No. 400—Anchor RLANCO 
4-Bolt Split Flange Couplings conform to 

these Catalogs SAE Standards 
too! Ancher Catalog No. 202 — Anchor Adapter 


Unions, Pipe Fittings, and new SAE Boss Type 
Adapters 





301i NORTH FOURTH STREET, LIBERTYVILLE, ILL. 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 


For more information, turn to Reader Service Card, Circle No. 506 
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iT HAS 
THOUSANDS 9 ‘Wibnnctlcostl 
OF USEFUL, 7" 
COST-SAVING 
APPLICATIONS! 


Bead Chain is available in 5 diameters 

from 3/32” to %” with tensile strengths 
ranging from 18 to 200 Ibs., in a 

variety of metals and finishes. 
No matter what the requirement, 

our engineers will be glad 

to assist you in solving 
your chain applications. 


THE BEAD CHAIN manuracturine co. 


15 Mountain Grove St., Bridgeport, Conn. 


CLEVELAND OPPORTUNITIES 
FOR 
MECHANICAL ENGINEERS 


lf you have had professional experience and want 
to take advantage of increasing opportunities for 
professional advancement—SEE US: 


* Research 
* Development 
* Design 
in 
Bearing and Friction Materials 


Conduct studies to expand knowledge of frictional 
and wear properties of lubricated and unlubricated 
bearings, washers and seals with emphasis on high 
speed, high temperature applications. 


Please write: E. A. Gentry, Personnel Manager 


CLEVITE RESEARCH CENTER 
540 East 105th Street 
Cleveland 8, Ohio 


The Clevite Research Center develops new principles and new 
products for other units of Clevite Corporation. It is a young 
organization where good work is quickly recognized. Your 
professional growth will be accelerated by your association 
with people from other fields such as physics, electronics and 
chemistry. 





For more information, turn to Reader Service Card, Circle No. 450 


























You can draw 
and form them 


LITTLE 





NN i ro 
fy at 


t 


Or fabricate them  jmmaae 





with the new A-L low-nickel STAINLESS GRADES 


WRITE FOR THE 
ASSISTANCE 
YOU NEED 


1. “TECHNICAL STUDIES #3” 


. . . essential information on 
the composition, properties, 
fabricating methods and appli- 
cations of AL chromium-man- 
ganese, low-nickel stainless 
steels. Write for your copy. 


2. TEST SAMPLES 


... We'll be glad to s upply 
engineering assistance, and ac- 
tual samples of these 200-Series 
steels for testing under your 
processes and conditions, 


ADDRESS DEPT. MM-84 








In the top photograph, the fabrications 
you see are a mixing bowl, a tea-kettle 
ase, a lock case and a patented shoe 
fastener: all made of A-L Type 201 or 202 
chrome-manganese low-nickel stainless. 
The finish is good, the steel handled the 
same in the presses as Types 301 or 302, 
and similar drawing, bufhng and polish- 
ing procedures were followed. 

As in the lower illustration, the chrome- 
manganese low-nickel grades are being 
used also for fabrications as large as truck 
trailers and railroad coaches. Again, 
forming qualities and weldability present 


no problems, and results are entirely 
satisfactory. 

Sum it all up and this is the answer: 
you won't encounter any particular differ- 
ences in fabricating the 200-series of 
stainless steels . . . you wi#// find some 
advantage in price, and a very important 
factor of much greater availability in 
times of nickel shortage. @ Why not 
take. advantage of our pioneering experi- 
ence with the low-nickel grades—let us 
help you use them. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


wsw 6060 


For Stainless Steel in ALL Forms—call ° 





Allegheny {udlum 


Warehouse stocks carried by all Ryerson Steel plants 


For more information, turn to Reader Service Card, Circle No. 537 
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MAGNETIC 
DIES by WHISTLER 


e Operate like a single-purpose die e All punch and die 








parts interchangeable e Pierce metals up to 4” thick steel 
e Changes made from one operation to another while the die 
set is in the press e Change-over time from 5 to 20 minutes, 
depending upon size of die set e Lower die costs e Saves die 
storage space e Precision work in any size press e Backed 
by Whistler’s 40 years of die making experience serving the 
nation’s leading plants. 























y, 
4 

















YOU NEED THIS 
CATALOG ... Shows by 
photos, drawings and prices how 
the Magnetic Die* system drasti- 
cally cuts die costs, saves valuable 
time, speeds production. Write 
for it today. 


*Whistler Magnetic Dies are fully patented and are 
sold under the registered trade name Magna-Die. 





S. B. WHISTLER & SONS, INC. 
‘ 741 Military Road, Buffalo 23,N.Y. 
a cette Oe 


ADJUSTABLE, MAGNETIC and CUSTOM DIES FOR ALL INDUSTRY 
Direct Factory Representatives Located in Principal Industrial Areas 


| De = i wireless "hte tthe 


De a atin ~ 


For more information, turn to Reader Service Card, Circle No. 393 


262 * MATERIALS & METHODS 



















| 2 Oe @ | 


METAL BONDED TO PLYWOOD 


For more information, turn to Reader Service Card, Circle No. 
| on Seen 2 | 


STRUCTURALLY: Like STEEL 
WORKABILITY: Like WOOD 


@ A Met-L-Wood panel %’ 


stiffness as 












thick has the same 
a %" steel plate — yet weighs only 
one-third as much! Add to these facts: excellent 
workability without special tools, inherent sound- 
deadening, insulating and vibration-damping 
qualities and smooth, clean surfaces that 
withstand hard wear, water, and weathering. 
Isn’t there a place for versatile Met-L-Wood in 
your product planning? Details 
are yours for the asking in the 
bulletin described below. 


THE ANSWER BOOK 
ON MET-L-WOOD 
FOR YOUR USES 


Met-L-Wood Bulletin 521 contains 16 
pages of technical data, facts and 
photos to give you a clear, accu- 
rate picture of Met-L-Wood char- (777 
acteristics, uses and possibilities. / 
Write for your copy today. Ss 


— 
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Not one, but two new epoxy laminates.. 


... With properties made to order for your 
mechanical and electrical design problems. 





Porous WALL FIBERGLASS- 
Epoxy Tusinc. An exclusive 
Lamtex process now makes pos- 
sible the only hi-quality lami- 
nated tubing with controlled 
wall porosity, ideal for: 


* Reinforced forms 

* Hi-temp. potting 

*Motor & synchro housings 
© Nozzles 

* Capacitor spacers 

* Filters 

¢ Screens 

* Electroplating fixtures 


LAMINATED FIBERGLASS-EPOXY 
TUBING, a new Lamtex materi- 
al with 12 BIG PLUS FEATURES: 


*LONG LENGTHS, 9 FT. OR MORE 
* THIN WALLS, to .008” 
*ALL SHAPES & SIZES 
*PRECISE CONCENTRICITY 
* HI-TEMP. TO 400°F 

* ELECTRICAL INSULATION 
* MOISTURE PROOF 

* CORROSION RESISTANT 
* LIGHT WEIGHT 

* HIGH STRENGTH 

* DIMENSIONAL STABILITY 
*CONTINUOUS WEAVE 


ALSO—Tutt-Tube plated or 
bonded with copper, nickel, sil- 
ver, or gold tor precision printed 


circuits. ” 
+ 


GET FULL DETAILS... Write or call for 
brochures with design features, tech 
data, application notes. 


LA. MOD Ee os 


INDUSTRIES, INC. DEPT. P «+ 51 STATE ST., WESTBURY, N. Y. 


For more information, turn to Reader Service Card, Circle No. 452 
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for the full range of 








mill products call 


Mallory-Sharon 








DOUBLE-MELTED TITANIUM AND TITANIUM ALLOYS 


LL Mallory-Sharon titanium is produced by “Method S’”’ vacuum 
double melting, resulting in good machineability and forming charac- 
teristics. This process eliminates alloy segregation and enables carbon and 
=" gaseous contaminants to be held within very low limits. Likewise, Mallory- 
MST D —T t | - : : 
ne nine Commer Sharon’s patented rolling method and other technical advances assure you 
of the highest quality and uniformity. 


cially pure titanium. It is essentially all 
alpha titanium and is therefore not hard- 
enable by heat treatment. It is more ductile 


Call us for the full range of titanium and titanium alloy mill products: rod, 
than any commercial titanium alloy and is 


, bar, sheet, strip, plate, etc. Our technical service group is equipped to give 
weldable. mst Grade a bs available a you the latest recommendations on forming, welding, and machining. For 
90,000 psi, 65,000 psi, or 80,000 pst complete information write Mallory-Sharon Titanium Corporation, Dept. 


. yield strength material. G-12. Niles. Ohio. 
MST 6Al-4V—A hecat-treatable alpha- 
beta bar and sheet alloy. The Al-V system TYPICAL MECHANICAL PROPERTIES 


is of the beta isomorphous type, showing 





























no eutectoid decomposition. This alloy has Ultimate Tensile Yield Strength, Elongation 
excellent elevated temperature proper- Form Strength, psi psi % in 2! 
. . oO — —_ _ -_ 7 ee ene 
Nes. UR. 70 approximately 730°F. él MST Grade Ill (Unalloyed). . . Sheet, Bar 70,000 50,000 25 
GAL- GV & rercitively imenetiive to notches (3 different strength levels) . Sheet, Bar 85,000 65,000 23 
and is weldable. Sheet, Bar 100,000 80,000 20 
MST 3Al-5Cr—aA heat-treatable alpha- me Gaeeewr tir . 6 ke 6s Bar 140,000 130,000 13 
beta bar and forging alloy which is pri- - rere a Bar 170,000 150,000 12 
marily used in the annealed condition. (3) 2. eee Bar 135,000 125,000 12 
MST 3Al-5Cr has good elevated tempera- (3) a £6 Abia Sheet 130,000 120,000 12 
rere prepernes. MOC. 2s os ae Bar 155,000 145,000 13 
MST 4Al-4Mn—A heat-treatable alpha- rT a. « © 6 © éiteus Bar 145,000 135,000 14 
beta bar and forging alloy which is pri- _ 

marily used in the annealed condition. It MSTEMn. . + se eo ee Sheet diseapic 120,000 15 
me vere Par toe ip cag * (1) 1500—%e—ACc (3) 1525—1—FC to 1100-AC 

utectoid decomposition is so sluggish tha 

: ‘ . —— 2) 1750—Yvza—WQ, 1000-2-AC 

it never occurs in commercial applications. (2) ’ 











MST 8 Mn—An alpha-beta sheet alloy 
used primarily in the annealed condition. It 
has good formability and may be used at 
moderately elevated temperatures in the M A L. L. oO R Y 
annealed condition. Eutectoid decomposi- 
tion is so sluggish that it does not occur in 
commercial applications. MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


SHARON 
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Now...rubber that can be 


BOILED IN OIL! 


Here is a revolutionary new rubber—3M Brand Fluoro-Rubber 
1F4. It was developed specifically to solve the service problems which 
arise when ordinary rubbers are exposed to fuels, oils, lubricants, inks, 
as well as hydraulic fluids, acids and solvents. 

This almost unbelievably tough material is serviceable at tempera- 
tures of 450° F. in oils, lubricants and solvents—and retains its dimen- 
sional stability! 

Manufacturers of rubber products are finding that 3M Brand 
Fluoro-Rubber 1F4 opens entirely new fields of application and 
development in the manufacture of seals, hose and tubing, gasketing, 
protective coatings and printing type. 

Amazing new Fluoro-Rubber 1F4 is available in latex or raw 
rubber form. Ask for the services of a 3M Technical Representative, 
or write—on your letterhead—for free technical data, product analy- 
ses, charts, tables and graphs. Address 3M Company, Dept. OM-126, 
Fluorochemicals Division, St. Paul 6, Minnesota. 





B31... -FLUORO-RUBBER IF4 


Tr Fluorochemical Division, Chemical Products Group eres % 
| PRODUCT OF | 


Made in U.S.A. by MINNESOTA MINING AND Mpc. Co. General Offices: St. Paul 6, Minn. In Canada: P.O. Box " 3M 
4 RESEARCH 


757, London, Ontario. Export Sales Office: 99 Park Avenue, New York City . 


New booklet* describes latest uses 
for Straits Tin in major industries 


New booklet contains up- 
to-the-minute information 
about one of our most use- 
ful metals—Straits Tin 
from Malaya. Explains how 
tin’s properties help each 
major industry, gives spe- 
cific examples of new appli- 
cations solving manufac- 
turing problems. Sixteen 
pages, fully illustrated, fac- 


ee eee N Ik (]] | Metalized Ceramic Coating 


*Prepared especially for busy 




















Send for our executives, materials selectors, a 
hae oad ond eet eee eee ae ...for use with both hard and soft solders! 
request. NICOTE is Frenchtown’s new exciting discovery ...a 
ce ee ee a ee | single metallic coating for refractory ceramic bodies which 
[ I provides a surface for applying solders with melting points 
| The Melayen Tin Bureau | between 275° and 1000°. With NICOTE, no buffing, electro- 
| Dept. 24M, 1028 Connecticut Avenue | plating or tinning is necessary in most applications to 
| Washington 6, D.C. | | form a strong, firmly-adhering bond with either hard or 
a , ‘ , sn vee | soft solders. NICOTE’s mechanical bond makes it ideal for 
ease send me a free copy oO € new DOooKIet, hermetic seals, high strength mechanical seals 
: | , hig cal seals, 
| gh dry arAdiooag MALAYA, Its New Importance [| | and vacuum applications. Bulletin 155 con- 
| y: I tains complete engineering details. Write for 
| Name and Position | a free copy today! 
Company j . 
| COMPANY 
| City Zone titietamentpienss | : 
Juss ceeticin se aten aiseiah <i ttn cp tic Agile ied shia es Ol 4 84 Muirhead Avenue « Trenton 9, New Jersey 
For more information, turn to Reader Service Card, Circle No. 421 For more information, turn to Reader Service Card, Circle No. 430 
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¥Y COLAC, 


Yew HIGH-IMPACT THERMOPLASTIC RESIN 


THE PERFECT RESIN 
FOR THE MANUFACTURE 
OF ANY PRODUCT 
THAT DEMANDS... 


Calendering .. . Injection Molding .. . 
. . . Extrusion ... It’s CYCOLAC for any 
or all Three Methods 


@ Chemical Resistance Calendered sheet stock for post-forming operations; 
@ Lightweight molded items for high gloss, dimensional stability; ex- 
@ Non-C i 

a truded items for high production of sheet, pipe, or pro- 
® Dimensional Stability 
@ High Impact Strength files. All products characterized by high-impact resist- 
®@ Machineability ance, bright colors, chemical resistance, low brittle 
@ Economic Molds point, low creep and excellent electrical properties. 
@ Low Brittle Point 
@ High Heat-Distortion 


Get the Pacts... 4V\ MARBON CHEMICAL 


Write Today for Mer bos Division of BORG-WARNER 
TECHNICAL LITERATURE Va DY. GARY, INDIANA 





MARBON CHEMICAL .. . Precision Resins for Precision Made Products 


For more information, turn to Reader Service Card, Circle No. 377 
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Copper Inconel 


Combines Quality and Accuracy at Minimum Cost 


Manufacturers everywhere who want Roll 
— Formed Stock accurately produced 
Aluminum to minimize labor and material 
costs in fabrication have found 
Makepeace the perfect answer. We 





~—— are ina position to supply your 
) smanaen, requirements in a large variety of 
ee sizes and shapes at prices 
Nickel geared to econamy. Write today - 


for further information. 


D. E. Makepeace Company, Attleboro, Mass. 
Division of Union Plate and Wire Company 
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Why new PARKER Floats 
are better than cork or metal 


Better than cork! Lighter, can be used in higher temper- 
atures. Parker sealed-cell rubber floats need neo pro- 
tective coating, are resistant to fungus. Won’t become 
waterlogged. Maintain stable weight and volume. 


Better than metal! New Parker sealed-cell rubber floats 
won't fail from vibration or punctures. Can be drilled 
or machined. 


Where can you use them? For all types of aviation and 
jet fuels, oil, water, and many other liquids. Can be 
molded in variety of shapes and sizes, with or with- 
out metal arm. 


Developed by makers of widely used Parker O-rings. 


Porker. 


System comporents 


Write for complete details. 

RUBBER PRODUCTS DIVISION 
Section 519-O 

The Parker Appliance Company 

17325 Euclid Ave., Cleveland 12, Ohio 


For more information, turn to Reader Service Card, Circle No. 487 
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* 
Ftymied ? 
Maybe CERRO ALLOYS 


a 


can do that job . 





—— 


Look for the 
answer here | — 


f your problem is a metal-working operation such 

as securing shaft bearings; anchoring magnets in 
chucks, instruments, etc.; providing fusible element 
in safety devices; soldering delicate assemblies; or 
any one of some 63 industrial tasks that are being 
done efficiently and economically by Cerro Alloys, 
send for this folder. It lists all the known practical 
applications of Cerro Alloys, the well-known 
group of low-temperature melting alloys and tells 
you how you can obtain detailed information on 
the particular task in which you are interested. Send 
for your copy of this valuable reference folder today. 


CERRO DE Pasco CoRPORATION 


tbAEDA 


‘CABLE CLIPS— 


' 


Hy all wylon, 2. 


for high heat or 
other severe 
conditions 


| for maximum economy 
e in average conditions | 








































Light weight, strong, chemically resistant. 
No short circuits, no grounds, no 

corrosion, no rust. Only one fastener needed 
Sizes to 144 inches. Write for free 

samples and price sheet. 


WECKESSER COMPANY 


5713 NORTHWEST HWY., CHICAGO 30, ILL. 





For more information, turn to Reader Service Card, Circle No. 530 
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The manufacturer of these four truly maintenance-free 
packless expansion joints (shown by arrows, above) 
has tried other stainless tubing, but says Carpenter 
Stainless Tubing is the “‘only one that renders failure- 
proof service’. 


These joints absorb thermal expansion, operating at 
pressures up to 210 psi and temperatures up to 650°F. 
They are typical of expansion joints made from 
Carpenter Tubing which operate at pressures up to 
10,000 psi or temperatures as high as 1800°F. Once 
installed, they have never been replaced. Some have 
been in service over 15 years. The quality and uniform- 
ity of Carpenter Stainless Tubing contributed greatly 
to the trouble-free fabrication and maintenance-free 
service of these joints. 


“Only [arpenter Stainless Tubing gives us 
failure-proof service” 





If an extra measure of quality in stainless tubing and 
pipe can improve your products or operation, call your 
Carpenter Distributor. He’s your nearby source of 
better stainless tubing and pipe. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 





Export Dept.: The Carpenter Steel Co., Port Washington, N.Y.—‘‘CARSTEELCO” 
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Stainless Tubing & Pipe 
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Whis NEW SOURCE for Extruded 
Polyethylene Sheet gives a double 
bonus—lustrous* SUPER-SHEEN Fin 
ish PLUS more uniform sheet 
thickness. Large stocks ready for 
immediate shipment. 0.010 in. to 
0.125 in. thicknesses in 40 in., 44 in 
& 48 in. widths 








155 W. Lenni Rd., Lenni Mills, Pa. 
In lower Delaware Valley, U.S.A. 
Phones: Valleybrook 2700—MEdia 6-5170 








FELT 


*made to S.A.E. and Federal 
Govt. Specifications 





SEND FOR 
YOUR FREE 
COPY TODAY! 


CONTINENTAL FELT 
fills hundreds of 
jobs daily. 








Ask for booklet 
Mili 


T COMPANY. inc.isos 


NEW YORK 11, N. Y. 
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BELLOWS TIE-RODS t 
CONTROL THERMAL GROWTH 


These internally re- 
strained stainless steel ‘ab Hae 
assemblies are used to een, Tepe 
control the growth of 
thermal loads in pneu 
matic ducting systems 
by angular deflection 
Iwo kinds are ivaila 
ble: a center link type 
and a double link bal 
type. The first anchors 
the ends of the bellows 
at a single point along 
the bellows center line; 
the double pivot type . —HHHHP — 
employs two _ pivot — Spt 
points on the bellows : 
center line. In a ten- 
sion system these tie- 
rods reduce the bend- 
ing moments, reduce 
the column loading 
and reaction loads at 
the mounting flanges. 

A complete line of 
aircraft quality stain- 
less steel bellows and 
ducting components 
are manufactured by 
Arrowhead. Other products include pressure compensating cham- 
bers, braided-bellows and flexible rubber-fiberglass ducting. Bel- 
lows are made in all diameters from 1” to 15”. 








For additional information, write 


ARROWHEAD RUBBER COMPANY 


Metal Products Div., 
2330 Curry Street * Long Beach, Calif. 























D-hk STAMPING 
PROVES LIGHTER, 
STRONGER, 
CHEAPER, 

FOR 
HOIST MAKER 


A Grand Haven, Michigan 7% 

e* 2 
manufacturer formerly used a o* ~~ 
cast control lever on his air of *, 


hoists. Converting to a pressed 4 
steel stamping saved weight 
without sacrificing strength, and 
allowed him to order in short 
run quantities. 


Dayton Rogers’ small lot stamp- % o? 
ing service saves money, wear “ann” 

and weight, and improves prod- 

uct usage. Our facilities will 

handle blanks 22” square; material up to *4" thick; and 
draw operations up to 414" deep. 


SEND YOUR SKETCH, BLUEPRINT OR PART, 
PLUS QUANTITY, FOR PROMPT QUOTATION 


| Be Os RO Gee 401 Os De 


}? ie ns j > 
UVanufactu ung Company 





MINNEAPOLIS 7X, MINNESOTA 


For more information, turn to Reader Service Card, Circle No. 472 
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HANS HANSON 
i Die Room Supervisor 


40 years 


THOMAS J. WALKER 
Controller & Secretary 
21 years 






GUSTAV NYSELIUS 
President 
43 years 


LEWIS HELD 
Vice President 


— but when + fro ; 
weneanene 7 2 Se 
mistakes at Mt. Vernon, | ae 
it’s the customer 

who benefits 











GEORGE NEWBERG 


Tool Room Supervisor 
If there lives a man who has never made a 32 years 
mistake—it’s because he has never had the courage 


to try anything new. 








The 6 men pictured here are the men to 
whom you entrust your work when you hire Mt. Vernon 
to do it. The total of their experience in 
die casting adds up to 172 years. 


Each of them is exceedingly human—and 
each of them would be the first to admit that he 
has made some mistakes. But in doing so, 
he has learned better ways of giving you ever finer 
die casting, at ever lower cost to you. 


It is these men’s perpetual discontent with 
doing things the accepted way, the “good-enough” way, 
that has gained for Mt. Vernon the enviable 
name that we have today. It is because they have 
made some mistakes—and because you have 
profited by them—that the firm which in 1905 
started in a modest 2 story building (inset) 
has grown into this complete and completely modern 


MT. VERNON 


die casting plant occupying 200,000 square feet. DIE CASTING CORP. 


TIT AMEDGSDO.... COWELL TLL Us 
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‘‘sectionalized’’ factory built; — oe 
PERECO continuous FURNACE | : : 
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| TRANSFERRING 
TAERMOCOUTFLE ) 
CIRCUITS ? 


Thermo Electric has a Quick-Coupling Connector Panel 
designed to suit your needs exactly. In one central 
location you can quickly transfer any number of thermo- 
couples to a choice of indicating, multi-point recording 
or controlling pyrometers. 





easily assembled in the field— 
—easily dismantied for moving 










in either “Sliding Plate’’ or “Car Type’, Pereco factory-built 
sectionalized electric continuous furnaces are quickly assembled 
for volume production right on the job location—and just as 
quickly dismantled for moving or relocating. This new series of 
furnaces has silicon-carbide elements in three individually- 
controlled banks and provide accurately controlled operating 
temperatures of 500° F. to 2600° F. They're supplied complete 
with hydraulic pusher assembly and all temperature and power 
controls and are offered in a range of sizes and modifications 
to meet individual requirements. 


Write Today for Details 
PERENY EQUIPMENT CO. 


Dept. A, 893 Chambers Rd., Columbus 12, Ohio 


These versatile panels come in a variety of shapes and sizes 
with interchangeable plugs and jacks of standard thermo- 
couple materials. A 64 position panel will measure only 
13%"' x 7%"'. Positive spring jacks provide firm, secure 
contact with any standard T-E plugs. Polarity markings and 
screw-fastened connections make wiring easy while tough, 
durable bakelite construction assures long wear. 


Write for Bulletin 23—c. 


Thermo Electric 0. duc 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
CANADA « THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. 
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A library of information 
on the newest industrial metals! 


RARE METALS 
HANDBOOK 


f edited by 
| CLIFFORD A. HAMPEL 


Consulting Chemical Engineer 


Compiled by a large staff of 
experts, this valuable handbook 
brings you the full range of avail- 
able data on more than 35 less- 
common metallic elements. In- 


cluded are all of the new “glamor” 











SUB-ZERO 
CHESTS 


temperatures 
to -95: 


below zero 



































= . as metals that are playing such an 

ee 8k increasingly important role in 
PGi ae es & modern technology. 

; — | For Shrink Fits, Seasoning Gauges, Information about each element 

Paes. ey —w-# Precision Tools, Laboratory Tests | is arranged for speedy reference 

Special Equipment added to meet Your Needs, if desired. roth nandidiint.. ain de al eco- 

TEMP. CAPACITY OUTSIDE | Hermetic nomics, derivation, physi and 


move. | SY: |Putt DOWN! Inside (”) Dimen. (") UNITS chemical properties, fabrication 

FT.| 778M Tate] ci|tilwie HP i techniques, and present and poten- 

SUB-ZERO - ; ; 1954, tial uses. Properties and compari- 
SZH-153 1:5] —95F |23) 9 |12%2/ 42/28/43 Va & Ye 668 pages, sons between metals are shown in 
SUB-ZERO $12.00 convenient tabular form wherever 
S7H-653 | °>| + —85% |47/15| 16 | 60/28/43/'4 & % ; possible, and unusually complete 
reference lists close every chapter. 




















RIVET COOLE . 
RSZ-503 5.0} -—30- |30/16| 18 | 42/28/41 Ys 


























Order now for 10 days’ FREE EXAMINATION 
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ieee 
CI A@Sives 


for plastics and metals 


That's a Teflon liner up there, being bonded to steel pipe. The 
adhesive is BONDMASTER M620, a single-component, 100% 
solids epoxy—one of 30 formulations we've developed for 
bonding metals and plastics (rigid, flexible or foamed) to 
themselves and to each other. 


A detailed Chart describing these “chemical fasteners” (or a 
sample of M620 to test on your own metal-to-metal or plastics 
bonding problems) is yours for the asking! 


RUBBER & ASBESTOS CORP. 


227 BELLEVILLE AVE., BLOOMFIELD, N.J. 





For more information, turn to Reader Service Card, Circle No. 566 
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Seems like a strange 5 cain, doesn’t it? 
But it helps us makean important point. Moré than 20,000 corrosion 
resistant items are stocked in our seven conveniently located warehouses. 
You name it — we have it. And if you are not completely sure of the material 
you want, we can and will gladly give you our unbiased opinion 
of the right material to do the job. 
Whether it be sheets or screws, or tubes, or tacks, we can act as 
your metal Supermarket to supply you — quickly! Leading metal producers 
such as Aleoa, Inco and Anaconda are only a few 





of the many quality companies we represent. 


You'll find it pays to call WHITEHEAD first. 


ALUMINUM ¢ BRASS ¢ BRONZE « CLAD METALS * COPPER © MONEL © NICKEL * INCONEL ¢ PRIMARY NICKEL 
& FERRO ALLOYS « PLASTICS © STAINLESS STEEL 
SHEET + ROD + WIRE SHAPES + PIPE + TUBE + VALVES + FITTINGS + FASTENERS » WIRE MESH + WELDING AND BRAZING MATERIALS 





303 West 10th Street * New York 14, N.Y. 


Other Offices and Warehouses: 


PHILADELPHIA + BUFFALO + HARRISON, N. J. 
CAMBRIDGE, MASS. + SYRACUSE + BALTIMORE 


For more information, turn to Reader Service Card, Circle No. 548 
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Your problem might be solved by fluoroscopic 

“’ vk @ inspection. The exclusive Westinghouse Fluorex 
eS aaa ea x. Image Amplifier extends the field of internal in- 
* ee spection with fluoroscopy. 
















4 angegy ‘ 7 yy peers ’ “ 
BM ae ne Qth Sian, Oo septate. | Serer ee j : : 
Portable Balteau Se ray ee shown on the job during a typical Radiographic inspection of large castings is accom- 


pipeline inspection. Westinghouse now distributes this versatile line. plished faster with the stationary 250 KV Con- 
stant Potential Unit. 





From Pipelines in Texas to Castings in Peoria 


Westinghouse Industrial X-ray Equipment 
can handle any X-Ray inspection problem 


Now — with transportable units, stationary If you feel that our staff of Industrial X-Ray 
units up to 250 KV capacity, production line Engineers can assist you in any way, please 
units and the versatile fluoroscopic units using write: Westinghouse Electric Corporation, 
image amplification, Westinghouse solves your X-ray Division, 2519 Wilkens Avenue, Balti- 
most difficult internal inspection problems. more 3, Maryland. 
you CAN BE SURE...1F iTS 
————— 


Westinghouse 





Electric 
Corporation 


X-RAY DIVISION 





Westi nghouse 


J O8827A 


2519 Wilkens Avenue, 
Baitimore 3, Maryland 
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Something Different, Something New 


We are full of new projects and changes for 
MATERIALS & METHODS these days. You have 


read in “One Point of View” and on page 115 
about our Awards Program. And next month 
you will see a number of signficant changes in 
the content and arrangement of our regula 
editorial departments. 

But perhaps the most important new ven- 
ture of all is the reference issue we are now 
preparing for publication next fall. It will be 
called the ““Materials Selector for Product De- 


sign’ and you will receive it as part of your 


regular subscription. 

The Selector is designed to provide maxi- 
mum help to you in picking the right materials 
for your products. There will be a Selection 
Guide composed of over 200 pages of data and 
information organized to match the procedures 
generally followed in selecting engineering 
materials. One section of data sheets will com- 
pare the engineering properties of many dif- 
ferent materials. A second section will contain 
data sheets listing properties of specific ma- 
terials. And a third section will present design 
data and characteristics on the many different 
forms in which materials are available. 

In addition to these three data sections, 
there will be a Buying Guide in which sup- 
pliers of engineering materials, parts and 
finishes will be listed. To us it is a most excit- 
ing new project, and if our preliminary reader 
opinicn survey is correct, you, our readers, 
will fiad it extremely worthwhile. 


Beware Ladies’ Night 

How trusting and foolhardy can men be? 
The Metropolitan Section of the Electro- 
chemical Society has just completed elaborate 
plans for a ladies’ night program, and invita- 
tions to all wives will soon be in the mails. 
But despite all of their well laid plans, we 
have detected one deadly flaw in the evening’s 
festivities. The dinner speaker’s subject will 
be Poisonous Materials. 


Newspaper Gleanings 
The headline on a story about the star of 
Pittsburgh’s pro football team: 
“Nickel of Steelers Is Made of Iron.” 
—N. Y. Times, Oct 19, 1956 
The first sentence of a columnist’s descrip- 
tion of his visit to a camera factory: 


sey 


i recently visited a camera factory on Long 
Island which stamps out its own metal castings, 
yet I heard very little pounding.” 


—N. Y. World Telegram & Sun, Oct 25, 1956 
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NEOPRENE 


Coatings of add 
beauty and durabiiity to a 
variety of products 


DuPont’s new synthetic rubber, HyPa- 
LON, can now be applied as a protec- 
tive coating on rubber, metal, wood 

fabrics. It can be applied by spray- 


development of these coatings, both 


brushing or spread Cco% iting. The 


clear and colored, has opened new 
venues of product design in a wide 
nge of applications. Here are the 
dvantages such coatings offer: 
HYPALON is unaffected by ozone, It 

s unusual resistance to hardening at 
elevated teinperatures (250 -350°F.), 
It is unique in its resistance to weath- 
ering and oxidizing chemicals. And, 
in addition to the protective benefits 

' HYPALON coatings, an unlimited 
range of stable colors is available to 
add beautiful and functional color to 
your products. 

\pplications for HYPALON coatings 
include tank linings, footwear, tar- 
paulins, camera bellows, hose, belts 
and automotive and sporting equip- 
ment. For other uses see the photo- 
graph below. 

How can coatings of HYPALON fit 
into your design problems? Mail the 
coupon for more detailed information 
about your specific problem. 


~ 
| 





These products feature attractive protective 
coatings of HYPALON:a piece of corrugated 
rubber mat (left foreground); a coil of elec- 
trical wire, and a child’s overshoe on the 
mat; rubber extrusions for automobile wind- 
Shield frame and trunk weatherstripping 
(center foreground); door weatherstripping 
(right foreground); slab of urethane foam 
(left rear); basketball (right rear). 





HYPALON* 


SEALS safeguard fuel line 






in TO nog 


connections in the Douglas DC-7 





— at oe 


SEAL READY FOR ASSEMBLY 


afety of passengers is uppermost in the 
S minds of Douglas Aircraft designers— 
even down to as small an item as the rubber 
sleeve on a fuel line connector. Douglas uses 
the best metal connectors to join its fuel lines, 
but as an additional safety factor the com- 
pany fits a vapor- -tight sleeve seal over each 
joint which is vented by tubing to the ship’s 
exterior to prevent any possible accumula- 
tion of highly fl ammable gasoline vapors 
within the fusel: ge. 

Before switching to neoprene, Douglas had 
a problem with the seals. They required fre- 
quent replacement because ozone caused the 
rubber to crack, In fact, many of the rubber 
seals were rejected as unusable before instal- 
lation because of ozone cracks which devel- 


BETTER THINGS FOR BETTER LIVING . 


I am particularly interested in 


HYPALON is a registered trademark of 
a E.I. du Pont de Nemours & Co. (Inc.) . VSe. 


- THROUGH CHEMISTRY 





oped while the pre-assembled units were 





held in stock. 
The installation of neoprene seals proved 
to be the answer to the problem, Neoprene 
was chosen because it resists ozone, gasoline, 
oil and aging. Many of the neoprene seals 
have been in service for over two years, re- 
ducing maintenance and replacement costs, 
Perhaps your design problems can be 
solved by the use of Du Pont neoprene. We'd 
be glad to send you further information— 
property data and proven applications. if 
you have a specific problem, please let us 
know in the coupon, 





NEOPRENE SEALS (in red) resist ozone, oil, gas- 
oline and aging. Many of them have lasted for 
over 2 years. 
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Please add my name to the mailing list for your free publications, **The 
Neoprene Notebook” and “Facts about HYPALON.” 


Name 





E.|.duPontdeNemours&Co. (Inc.) Firm 





Elastomers Division, Dept. MM-12 


Address ____ 





State__ 








Wilmington 98, Delaware City 


For more information, turn to Reader Service Card, Circle No. 449 








He stirs molten steel 


by magnetic 


control to help give 


TIMKEN’ forging steels 


ITH the mere turn of a dial, the 

man pictured here stirs molten 
steel in one of our huge electric fur- 
naces. He’s controlling a magnetic 
stirrer that assures equal distribution 
of alloys, uniform temperature and 
improved working of the slag... one 
of the quality control operations that 
helps give uniformity to every bar of 
Timken® forging steel. 


Conventional stirring is done man- 
ually with a long stirring rod. This 
new method does it with a travelling 
magnetic field set up by coils under 
the furnace. It’s the first installation 
of its type in the United States. And 
it’s another example of the Timken 


Company’s continual search for equip- 
ment that will improve steel quality 
and keep it uniform. 

For instance, note the uniform grain 
size of Timken forging steel in the 
photomicrograph above. We use the 
most modern steel-making techniques 
known to get this uniformityGn our 
steel. And we examine every heat to 
be sure it’s there. Result: you can be 
sure that your forgings made from this 
steel have uniformly high ductility 
and resistance to impact. 


To further assure uniformity in your 
forgings, fewer changes in your forg- 
ing procedures, your order of Timken 
forging steel is handled individually. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


This allows us to target our condi- 
tioning procedures to your end use 
requirements. In every lot you order, 
you get the same physical and chem- 
ical properties that vou require—bar 
to bar, heat to heat, order to order. 
And helping to lower your produc- 
tion costs, the close dimensional tol- 
erances of Timken forging steels pro- 
duce uniform weight multiples with 
a minimum of steel lost in flashings, 
saving you steel. To get all these re- 
sults in your forgings, always specify 
Timken forging steels, The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. Cable 
address: ‘“TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


For more information, turn to Reader Service Card, Circle No. 399 








